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Sewage Treatment Plant, Herrington, Kan, (Black and Veach, Engineers). This Plant Just Completed Is to Be in a Large Measure Self-Supporting. 
The Rock Island Railroad Has Contracted to Take Effiuent for Use in Locomotives and Shop Boilers. 
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HE technical staff of Guggenheim Brothers, after two years’ intensive work, has de. 


veloped a chemical process for the treatment of raw sewate | 


A\ll putrescible matter is disposed of completely and eltectively 


i SS = 


and the resulting effluent is of high purity. 


We have recently concluded a six months’ test on domestic | 
sewage at the rate of 28000 gallons per day. Thefétuls | 
obtained have confirmed our belief that the process will have | 
a wide range of application in the solution of sewage disposal | 
problems. It is economical to install, is simpleto operate and 


its effectiveness has been demonstrated. 





| 


The process is fully orotectea Sy, patents and is ready for | 


large scale application. | 
. | 





x 


@ To demonstrate further the process, Guggenheim Brothers | 
| 


offer, at their own expense, to design, construct and operate | 
a complete plant of 1,000,000 to 3,000,000 gallons daily | 


capacity for some municipality. 


{ @ Such municipality will agree, in turn, to take over the | 
GUGGENHEIM plant and make payment therefor upon adequate proof thet 


BROTHA ERS the plant performs up to a set standard. 
120 BROADWAY 


NEW YORK, N.Y. sulting engineers to whom such a proposal may be of interest. 


We shall be pleased to hear from municipal officials and con- 
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In 1922 the United States Pipe and Foundry Company 
shipped the first length of de Lavaud centrifugally cast 
pipe commercially produced in the United States. By 1932 
more than 80 million feet of de Lavaud pipe had been 
installed in the United States alone. Every length of those 
80 million feet may be confidently expected to surpass, 
under equal conditions, the long-life records of cast iron 
pipe made a century ago. For de Lavaud pipe since the 
first shipment in 1922 has been stronger cast iron pipe 
than our best pit cast pipe. It has rightfully been con- 


sidered ideal pipe for service underground. 


Now we are ready to announce 


Super-de Lavaud Pipe 


with impact -resistance increased 100 per cent 


lr will be recognized that the hazard of incipient rupture 


in the handling of pipe in transit, unloading and distributing 





is beyond the control of the manufacturer. 

In 1930, the United States Pipe and Foundry Company 
undertook the self-imposed task of reducing that hazard in the 
only way possible—by increasing the impact-resistance of the 
pipe and at the same time maintaining a sound balance between 
modulus of elasticity and modulus of rupture. In that year of 
depression, we built and equipped one of the finest foundry 
research laboratories in the world. 

In 1932, we began to produce at our Burlington plant, and 
later at other plants, a Super-de Lavaud Cast Iron Pipe, centri- 
fugally cast, by a new patented process developed in our Research 
Laboratory. The outstanding feature of this new pipe is an 


extraordinary increase in impact-resistance. 
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For thirteen months we have been in production. During 


this time all our centrifugally cast pipe has been made by the 






























new Super-de Lavaud process. After a year’s experience in pro- 


duction and shipments we are now ready to announce that: 


SUPER-DE LAVAUD CAST IRON PIPE, 


centrifugally cast by our patented im- 
proved process, is shatter-proofed to the 
extent that impact-resistance has been in- 
creased more than 100 per cent. Thus, 
maximum protection against hazards of 
handling and transporting has been built 
into Super-de Lavaud Pipe in order that 
pipe which is perfect for service under- 
ground shall remain perfect from plant to 
underground. While the human element 
in handling pipe is always unpredictable, 
it now becomes a negligible factor under 
any but abnormal conditions in transit, 


unloading and laying. 


The major advantage resulting from the extraordinary increase 
in the impact-resistance of Super-de Lavaud Pipe is in protec- 
tion against the hazard of damage in handling and transit but 
it must be obvious that this pipe will render super-service under- 
ground. Super-de Lavaud Pipe establishes a standard of its own 
exceeding the requirements of the Federal Specifications Board 


for this product. Send for descriptive booklet. 


UNITED STATES PIPE AND FOUNDRY COMPANY 


GENERAL OFFICES. . . . BURLINGTON, N. J. 
FOUNDRIES AND SALES OFFICES THROUGHOUT THE UNITED STATES 
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NFILTRATION EQUIPMENT CORPORATION, 


Makes potable water LAUGHLIN 
PALATABLE... CLARIFYING TANK 


? 4 
but that’s not all: For the Better Removal of 
Suspended Solids from Sew- 
Wisas than 500. ©606 .a.ge and Industrial Wastes 


operators are satisfying their customers 
with water made palatable at lowest cost 
with Aqua Nuchar. 


This is a commendable and highly 
important public service ... yet it is 
only part of the story. 





These operators have found that, 
used in the coagulation process, Aqua 
Nuchar stabilizes sludge, prevents floc 
decomposing in the filter sand, and 
smoothes out fluctuation in the chlorine 
demand of finished water, all of which 
aids in proper pre-conditioning for fil- 
tration. 


In producing a more flexible coag- 
ulation range, Aqua Nuchar tends to 
reduce the amount of coagulant required 
—thus effecting a still further economy. 


—Permits of usual sedimentation and thick- 
Wouldn’t you like to have defi- ening operations within a tank, at high 


nite information on what more capacity for a given tank size. 


than 500 operators have been able : Pe ‘ 
to do in making water palatable? —Removes solids by positive filtration. 





You'll find it in our newest —Filter bed embraces entire circumference 


booklet, “TASTE AND ODOR of tank, extending inwardly five feet or 
CONTROL. Its FREE of aie 

course. Write for it. 
—Operated with a traveling magnet which 


cleans the filter bed as necessary. 
—Tanks of round or rectangular type for 
any capacity. 


—Low power and low operating cost. 


INDUSTRIAL CHEMICAL 
SALES COMPANY, Inc. 


230 Park Avenue LR 205 W. Wacker Drive 


FILTRATION EQUIPMENT 
NEW YORK "Ad CHICAGO CO aa PO be AT | 6) N 


350 MADISON AVE. NEW YORK 
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Fe anc Sulp shate 


(Anhydrous) 
a MERRIMAC 


FOR WATER AND SEWAGE TREATMENT 













Highest Ferric Iron content of any Iron Salt commercially available. 
Readily soluble. 
Low insoluble content. 


Will not cake in storage. 


©®eeese ®@ 
A mm WW 


Granular form for dry feeding. 


Shipments are made promptly. May we quote on your requirements? 


MERRIMAC CHEMICAL COMPANY 


Everett Station, Boston, Mass. 
A Division of 


Monsanto Lhemical Lompany 
Sr. Louis U.S.A. 
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BEAR BRAND 


MADE IN U.S.A 





CHLORINE © AMMONIA 
FERRIC CHLORIDE 


EPG Oot maar 


GREAT WESTERN 
ELECTRO-CHEMICAL CO. 


9 MAIN STREET, SAN FRANCISCO 
PLANT: PITTSBURG, CALIFORNIA 
4151 BANDINI BLVD., LOS ANGELES 
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PRODUCTS 


Aerators 
Automatic Boder 
lowdown 


Disk Filters 
Dry Chemical Feeders 
Futration Plants 
Fitter Underdraums 
Flow Indicators 
Cravity Filters 
Hot-Flow Water Softeners 
Hydraulic Valve Controts 
Hydrodarce Puritiers 
tron Removal Plants 
Loss of Mead Couges 
Lime -Sods Water 
Softeners 
Lime Stakers an@ 
Feeders 
Manometers 
Oritice Feed Boxes 
Oit Removal Fitters 
Proportioning Lquipment 
Pressure Filters 
Recardonating Equipment 
Rate of Flow Controtiers 
Gauges 


Sampling Tables 
Solenord Operated 4-Way 
abves 


Steam and Cas Purifiers 

Streamers and Distributing 
Nossles 

Swimming Pool Fiters 
and Equipment 

Sterihaers 

Taste and Oder Removal 
Plant: 


s 
Venturi Tubes and Intikce 
Mevers 
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Type CD Rate of Flow Controlie; 











ha advantages result from the sensi- 
ble operating principle of the Infilco 
CD Controller—the maintenance of a 
constant differential across the actuator 
diaphragm at equilibrium position, no 
matter at what rate the controller is set. 


All the actual controlling elements are 
placed inside the actuator casing. The only 
duty of the diaphragm is to move the small 
CD balance weight and the light control 
pilot. Stuffing box and pivot friction is 
eliminated. The measuring efficiency of the 
measuring element is not impaired. The 
Controller is exceptionally accurate through- 
out its operating range. 


Send for Bulletin 67 


International Filter Co. 
Water Softening and Filtration Plants 


enera! Off.ces 
59 Cast Van Buren Street. Cricago 


INTERNATIONAL 











SIMPLEX’ 


Venturi Type Meters 
Effluent Controllers 
Filtration Plant Gauges 


Water Works Specialties 


WRITE FOR 
BULLETINS 














SIMPLEX VALVE & METER CO. 


6743 Upland Street 


Philadelphia, Pa. 
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Forceful Facts on Sewage Aeration by Air Diffusion—No. 2 
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Continual operation of an aeration tank of the above design at one 
= of the largest activated sludge plants in the world, has demon- 
strated the efficiency of wide units. The Carborundum model at 
the right illustrates the excellence of aeration. 

















—Design Improvements are Reducing Construction 
and Operation Costs of Complete Aeration Treatment 








NY number of examples can be listed to establish 
A this fact. One of the most important is illustrated 
above. Wider tanks decrease (1) concrete quantities 
and other appurtenances per given tank volume, (2) 
diffuser area ratio and (3) volume of air required per 
gallon of sewage treated. 

Air delivery per unit of tank length may be reduced 
from the influent to the effluent end of aeration units, 
since the oxygen demand is reduced during that travel. 


This may also reduce the diffuser area requirement in 
at least the second half of tanks. 

Sludge re-aeration may be accomplished at the inlet 
end of aeration tanks without increasing total tank 
volume. Sewage is introduced at intermediate points, 
as the sludge becomes properly conditioned. 

These are only three examples of the many improve- 
ments and developments in this acknowledged superior 
method of sewage treatment. 


AND TO SECURE MAXIMUM EFFICIENCY EMPLOY 


ALOXITE BRAND DIFFUSERS 


REG. U. S$. PAT. OFF. 





A PRODUCT OF 





THE CARBORUNDUM COMPANY, NIAGARA FALLS, N. Y. canapian cARBORUNDUM CO., LTD., NIAGARA FALLS, ONT. 
SALES OFFICES AND WAREHOUSES IN NEW YORK, CHICAGO, BOSTON, PHILADELPHIA, CLEVELAND, DETROIT, CINCINNATI, PITTSBURGH, MILWAUKEE, 
GRAND RAPIDS, TORONTO, ONT. (CARBORUNDUM AND ALOXITE ARE REGISTERED TRADE MARKS OF THE CARBORUNDUM COMPANY) 
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population, F-M six and ten-inch 
Centrifugal pumps are fully ade- 
quate. 


Surely a study in widely varied 
pumping requirements! But in 
one respect absolutely alike—they 





No town TOO SMALL 
—no city TOO LARGE! 


AIRBANKS-MORSE brings to every city, 
regardless of size, the advantages of a thor- 
oughly new standard of pump building. 


The large unit shown above is one of four huge 
F-M Pumps in the Thomas Jefferson Pumping 
Station, Chicago. Each of these units handles 40 
million gallons of water per day. To the right, 
a contrasting F-M installation is shown at Mor- 
gan City, Louisiana. For this city of 6,000 


both have taken advantage of 
pumps which typify new practices 
in pump construction. 


Fairbanks-Morse uses in the mak- 
ing of these pumps, precision 
manufacturing facilities and 
methods heretofore thought neces- 
sary only for other highly engi- 
neered products where such pre- 
cision is an absolute necessity. 


The result for both of these cities is shown in 
the records of low cost operation and low 
maintenance. 


Descriptive literature, describing these unusual 
methods of pump design and making, sent on re- 
quest. Address Fairbanks, Morse & Co., 900 S. 
Wabash Ave., Chicago, Illinois. 32 Branches at 
your service throughout the United States. 


IRBANKS-MORSE 


PUMPS 


5986-PA95-23 


AND WEIGHING EQUIPMENT 


Yes—we would like you to mention WATER WoRKS AND SEWERAGE. 
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DEVELOPMENTS IN SEWERAGE AND 
SEWAGE TREATMENT DURING 1933 


By HARRISON P. EDDY* 


N spite of the improve- 

ment in general business 

conditions which oc- 
curred during the latter half 
of the year, 1933 witnessed 
little actual construction in 
the field of sewerage and 
sewage treatment. A few 
municipalities during the year 
undertook sewer-construction 
projects financed by local 
funds, largely as measures 
for the relief of unemploy- 
ment. As the year drew to 
a ciose, construction was 
commenced on many small 
sewerage projects in practically every section of the 
country, with funds furnished by the federal govern- 
ment through the Civil Works Administration. The 
main object of this work is to furnish employment dur- 
ing the winter and thus reduce the amount of money to 
be spent for direct relief of distress. 

In June, 1933, the foundation was laid for furnishing 
funds of the federal government to finance socially and 
economically desirable construction projects, by the pas- 
sage of the National Industrial Recovery Act. At the 
end of the year, practically the entire fund of $3,300,- 
000,000 had been allocated by the Public Works Admin- 
istration to definite projects, to be undertaken by the 
federal government, and by states, municipalities and 
other public bodies. Among the non-federal projects to 


Harrison P. Eddy 





*Consulting Engineer, Boston, Mass., and President American 
Society Civil Engineers. 








which federal funds have been allocated are many which 
involve the construction of sewers or sewage treatment 
plants, but in only a few cases was actual construction 
started before the end of the year. 

Among the municipalities which carried on relatively 
large sewer-construction programs during 1933 may be 
mentioned Louisville, Ky., Beverly, Marblehead, New- 
ton and Springfield, Mass., Springfield, Ohio, and Bir- 
mingham, Ala. At Lancaster, Pa., two sewage treatment 
plants of the activated-sludge type were under construc- 
tion during 1933 and are scheduled for completion this 
year. Construction also was carried on during 1933 in 
connection with additions to an existing activated-sludge 
plant, serving the North Toronto section of Toronto, 
Ont. At Birmingham, Ala., and Newark, N. Y., new 
plants were completed and placed in operation. 

In January, 1933, it was reported that the city of Her- 
ington, Kan., would begin, within sixty days, the con- 
struction of an activated-sludge plant to replace an exist- 
ing septic tank. The State Board of Health has ordered 
that the new plant be constructed and in operation by 
March 1, 1934. [The plant has just been completed—See 
picture on front cover.—Editor.] The city has con- 
tracted to sell the entire flow of effluent from the new 
plant to the Rock Island Railroad, which will utilize it 
for boiler and shop purposes. 

Measuring and Controlling Rate of Flow.—Although 
there was a dearth of new construction during 1933, 
several new developments in sewerage and sewage treat- 
ment occurred in the past year. Among them may be 
mentioned two in the field of measuring and controlling 
flow. 

At a meeting of the Sanitary Section of the Boston 
Society of Civil Engineers on December 6, 1933, K. R. 
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Rate Controller: Installed at the North Toronto (Ont.) Plant to 
Maintain Exact and Predetermined Rates (Ratio) of Activated 
Sludge Return to Variable Flows of Crude Sewage 


Kennison described the measurement of sewage flow by 
means of a new type of open nozzle. This nozzle was 
developed by the engineering staff of the Metropolitan 
District Water Supply Commission of Massachusetts, to 
measure the sewage flow from the Rutland-Holden dis- 
trict prior to discharge into the Worcester sewerage sys- 
tem. It makes possible the accurate measurement of low 
flows, and a given nozzle is said to measure a much 
wider range of flows than is practicable with the standard 
Venturi tube. 

An interesting application of the Venturi meter has 
been made at the North Toronto sewage treatment plant. 
There Venturi rate-controllers are being installed, by 
means of which the flow of “return sludge” discharged 
into the settled sewage can be regulated in a positive 
manner. ‘The rate-controllers are located on the sludge 
lines from the final sedimentation tanks and are set by 
hand to provide the desired rate of flow. 

Utilization of Gas from Sludge Digestion—Until re- 
cent years little progress was made in America toward 
utilizing the gases given off during digestion of sewage 
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solids, although their value has been recognized for 
years. When the advantage of heating sludge-digestion 
tanks to reduce the digestion period was demonstrated, 
the possible economy of collecting and utilizing the gases 
of decomposition for heating the sludge soon was ap 
ciated. At some plants notably that at Springfield, ]y 
the gases are used as fuel in gas engines, and the col. 
lection and burning of gas in waste-gas burners merely 
to destroy its odor is considered worth while in some 
cases. Other methods of utilizing sludge gas include 
heating and lighting of buildings, incineration of screen. 
ings, and sale of the gas to gas companies. 

At Greenwich, Conn., an ingenious use of sludge gas 
is that of operating an Electrolux refrigerator in the lah. 
oratory of the Old Greenwich sewage treatment plant. 
G. E. Griffin reports that, with a few minor changes to 








| 
| 
| 
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84 Inch Low Level Interceptor Sewer, Springfield, O. Con- 
struction Completed to Treatment Plant Now Being Built. 


the standard gas burner, the refrigerator has operated 
perfectly, maintaining a temperature of 40 to 45 degrees 
I’. from June to December, 1933. The quantity of gas 
used for this purpose is thought to be about 5 cu. ft. an 
hour. 


Sludge Conditioning and Dewatering 


Although sludge is dried most commonly on sand beds, 
other methods of dewatering sometimes are used, such 
as filtering with or without additional pressure of 
vacuum, and dewatering in centrifuges. Because of the 
expense of storage tanks or glass-covered beds for dis- 
posal of heated sludge, studies have been made during 
the past few years at Chicago, Baltimore, Cleveland, 
Columbus, and other places, to determine whether par- 
tially or wholly digested sludge could be dewatered me- 
chanically by vacuum filters and mechanically dried or 
destroyed in incinerators, thus eliminating both storage 
tanks and sand beds. A large test plant, with a capacity 
of 20 to 30 tons of sludge daily, was built at Chicago in 
1932 and operated for some months, to carry on studies 
of sludge incineration. At the end of 1933 the incinera- 
tor unit in the plant was being replaced with one of a 
different type. 

The principal developments related to sludge dewater- 
ing which have been reported during the past year were 
in methods of conditioning sludge for filtration and in 
dewatering sludge by spray drying. 

Conditioning Sludge for Filtration —Investigations 
have been carried on at Chicago, among other places, rel- 
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ive to the prefiltration treatment of sludge for the pur- 
se of facilitating filtration. The outstanding value of 
ferric chloride as a conditioner for sludge was reported 
py F. W. Mohlman and J. R. Palmer in 1928. Since 
then ferric chloride has been used in practically all sew- 
se works where sludge has been filtered on vacuum 
fiters. In the past few years efforts have been made 
io find some augmenting or cheapening agent to use with 
ferric chloride. From laboratory experiments recently 
made at Chicago, F. W. Mohlman and G, P. Edwards 
have drawn the following conclusions, which were con- 
tained in a paper presented before the American Chem- 
ical Society at Chicago in September, 1933: “Substantial 
reduction was obtained in the amount of ferric chloride 


at 











Sewage 

Treatment Works. Heat Is Recovered for Warming Sludge 

Digestion Tanks After the Gas Has Produced All Power 
Required to Operate the Air Blowers 


New Gas Engine Installation at Springfield, III. 


required by fresh sludge, by addition of a small amount, 
1 per cent or less, of sodium dichromate... . / A large 
saving in ferric chloride on digested sludge was indi- 
cated by the use of lime, following ferric chloride treat- 
ment, in amounts sufficient to raise the pH to 9.0 or 
more... . Paper pulp seemed to have some value as a 
filter aid if used in large amounts, equal to 50 per cent 
or more of the weight of dry sludge solids. Moderate 
heating, from 72 to 90 degrees F., before addition of 
ferric chloride improved filtration of fresh solids quite 
noticeably.” 

Experiments were conducted by A. L. Genter at Balti- 
more during 1933 on the elutriation of sludge prepara- 
tory to mechanical dewatering. The elutriation process 
is based on the fact that soluble amino and ammonia 
compounds in sewage sludge are detrimental to the eco- 
nomical coagulation of the colloids by the chemicals used 
for conditioning the sludge for dewatering. The object 
of the process is to reduce the proportion of these “am- 
moniacal compounds” in the sludge before treating it 
with coagulants preparatory to dewatering. Elutriation 
consists in mixing the sludge with sewage, effluent, or 
water, containing a smaller proportion of the amino and 
ammonia compounds than is present in the sludge, allow- 
ing the sludge to settle, and decanting the elutriating 
water, thus reducing the concentration of the objection- 
able compounds. The elutriate is returned to the incom- 
ing sewage. The Baltimore tests have indicated that the 
elutriation of sludge prior to conditioning and vacuum 
filtration effects a material reduction in the quantity of 
ferric chloride required for conditioning and produces a 
substantial increase in the yield of the sludge cake. 
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Spray Drying—The Industrial Associates, Inc., have 
developed a process for the drying and eventual incinera- 
tion of wet sludge. The sludge to be dried is stored in 
a tank, from which it is fed into a centrifugal spray ma- 
chine and atomized in a horizontal plane near the top of 
the spray chamber. The dried product falls to the floor 
of the chamber and is collected by a revolving rake, 
which delivers into a central chute, discharging into a car 
or conveyor. The exit gases, laden with moisture and a 
certain amount of the dust of the dried product, are car- 
ried out of the drying chamber through a duct into a 
cyclone dust collector. So far as is known, no tests of 
this process on a large scale have been reported, but an 
installation at Plainfield, N. J., for the spray-drying of 
sludge is rapidly nearing completion. 


Chlorination of Sewage 


Chlorine has been applied to sewage or effluents for 
the purposes of disinfection, retardation of decomposi- 
tion, reduction of biochemical oxygen demand, control 
of odors or control of Psychoda, cleaning of the distribu- 
tion system and destruction of surface films on trickling 
filters. The fact that much of the chlorine applied to 
sewage is used up by unstable sewage matters is reflected 
in a reduction in the B.O.D. of the sewage. This effect 
of chlorination has been studied recently by several in- 
vestigators, and the available data have been reviewed 
by the Committee on Sewage Disposal, American Public 
Health Association. This committee came to the fol- 
lowing conclusions in a report submitted to the associa- 
tion on October 11, 1933: 

“1. Chlorination, to give residuals of 0.2 to 0.5 p.p.m. 
after 10 minutes, produces a reduction in oxygen demand 
of 15 to 35 per cent; the reduction expressed in p.p.m. 
being roughly proportional to the quantity of chlorine 
absorbed. 

“2. The evidence indicates a reduction of at least 2 
p.p.m. of oxygen demand for each p.p.m. of chlorine 
absorbed, the reduction expressed in p.p.m. being fairly 





Vacuum Sludge Filter, Cleveland, O. 
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constant irrespective of the number of days in the in- 
cubation period. 

“3. The disturbance of the normal flora and fauna 
in sewage effluents by the addition of chlorine leads to 
difficulties in the use of the B.O.D. test which will re- 
quire further research before the proper interpretation 
can be made of some of the reported results. 


“4. Chlorination sufficient to produce free chlorine in 
a stream receiving the chlorinated sewage or effluent will 
retard the normal decomposition processes, thereby tend- 
ing to prevent anaerobic conditions during the normally 
critical period of rapid oxygen depletion. Such retarda- 
tion of decomposition permits opportunity for reaera- 
tion and additional dilution from tributary streams to 
maintain aerobic conditions. 

“5. In the case of a stream containing extensive 
sludge deposits, the effect of excess chlorine carried in 
a sewage effluent may be negligible in so far as the main- 
tenance of aerobic conditions is concerned.” 


Chemical Precipitation 


A revival of interest in the chemical precipitation of 
sewage has been in evidence recently. This process, 
which is one of the oldest methods of sewage treatment, 
consists of the addition of chemicals to sewage for the 
purpose of increasing the sedimentation of suspended 
matter and inducing that of colloidal matter by forming 
“floc” in the liquid. Sludge is produced in great quan- 
tity, often reaching 5,000 gallons of sludge with 7.5 per 
cent solids for each million gallons of sewage treated. 
Furthermore, the effluent ordinarily has been putrescible 
and not comparable with the effluents produced by oxida- 
tion processes. These draw backs, together with the 
expense of the chemicals, have curtailed the use of chem- 
ical precipitation and have led to its abandonment in most 
of the American municipal plants formerly employing the 
process, notably those at Worcester, Mass., and Provi- 
dence, R, I. A number of works in Great Britain, how- 
ever, still employ chemical precipitation. During the past 
two years, several processes of sewage treatment em- 
ploying chemical precipitation have been under investi- 
gation and have been given some prominence in the 
technical» press. 

Laughlin Process—In 1932 a sewage treatment plant 
using a chemical-precipitation process developed by W. 
C. Laughlin was put into operation at* Dearborn, Mich. 
Here the substances added to the screen sewage have 
been varied from time to time, but in general are pulped 
waste paper, lime and ferric chlorides. The effluent from 
the two precipitation tanks is subject to rapid upward 
filtration through a thin layer of magnetite sand, which 
is cleaned periodically by a traveling magnetic device. 
The final effluent is chlorinated and the sludge is de- 
watered by vacuum filtration. Sludge from plain sedi- 
mentation tanks at another treatment plant is discharged 
into the sewage entering one of the chemical precipitation 
tanks. 

E. C. Miller reports that from October, 1932, to Feb- 
ruary, 1933, the Dearborn plant treated an average of 
2.85 m.g.d. of sewage and 0.25 m.g.d. of sludge. During 
this period the plant effected reductions of 95 per cent in 
suspended solids and 88 per cent in B.O.D., based on the 
composite analysis of incoming sewage and sludge. In 
Miller’s opinion, this plant provides a degree of treat- 
ment that is far in excess of that provided by plain sedi- 
mentation. He believes that it is sufficiently high to ap- 
proach that of the activated-sludge process or trickling 
filters, although it is still somewhat below them. 


Guggenheim Process——Another chemical precipitation 
process, which is still in the experimental stage, has been 
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Structure for the Spray Drying of Digested Sludge; Nearing 
Completion at the Plainfield, N. J., Sewage Treatment Works 


developed recently at the Guggenheim Laboratories. This. 
process consists essentially of four steps: 

1. Removal of suspended solids by coagulation with 
iron compounds and lime, and settling the coagu- 
lated solids in the form of a sludge. 

2. Disposal of the sludge by filtration and complete 
incineration. Regeneration of the iron as ferric 
sulphate from the incinerated ash. 

3. Removal from the chemical effluent of the basic 
nitrogen compounds, together with attendant groups. 
containing such elements as carbon, hydrogen and 
sulphur, by an exchange reaction using a specially 
prepared zeolite. 

4. Regeneration of the zeolite and thereby concentra- 
tion of the basic nitrogen compounds in the salt 
solution, and subsequent recovery of ammonia from 
this solution. 

The operating results obtained during six months’ op- 
eration of a 28,000-g.d. Guggenheim plant at the North 
Side sewage treatment works of the Sanitary District 
of Chicago have been reported by G. H. Gleason and 
A. C. Loonam in a pamphlet dated September 11, 1933.* 
Iron and lime were added at the rates of 29.6 and 50.0 





*Elsewhere in this issue appears a “digest’’ of a more complete 
and recent report covering the performance of the Guggenheim 
process at Chicago. See “Meeting of the N. Y. State Sewage 
Works Assn.’’—Editor. 
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m. respectively. The plant effluent showed an aver- 
y reduction of 90.8 per cent in the 5-day B.O.D. and 
age verage removal of suspended solids amounting to 
o7 7 per cent. The moisture in the sludge from the 
clarifier was reduced by a thickener and a vacuum filter 
from 95.2 to 76.4 per cent prior to disposal of the sludge 
in a rotary dryer and incinerator. In the operation of 
this pilot plant, one man takes care of the complete sew- 


age-treatment section. The ammonia-recovery, incin- 
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One of the Precipitation Tanks and Up-Flow Laughlin Filter 
With Continuous Cleaning Mechanism, at Sewage Treatment 
Plant, Dearborn, Mich. 


erator and iron-recovery units are operated only on the 
day shift, each having its individual operator. 

Putnam Process—Experiments have been carried on 
lately by A. R. Putnam at Valparaiso, Ind., resulting in 
the development of a process, the purpose of which is 
to obtain any desired degree of sewage treatment without 
the production of odors. In this process, the sewage 
first receives activated carbon, which removes gases. It 
then enters a receiving well, where about 5 per cent of the 
sludge previously removed is returned to the sewage. Milk 
of lime then is introduced. Ferric chloride is added as a 
‘coagulant and the sewage is pumped into a mixing trough 
and passes into vertical-flow sedimentation tanks. The 
weight of the carbon aids in precipitating the suspended 
matter. The effluent is aerated, treated with a sterilizing 
agent and discharged into a tank, the bottom of which 
contains a half-inch of carbon supported by a 16-inch 
layer of sand, if filtering is thought necessary. 

The solids settling in the sedimentation tank are 
drawn off to a sludge tank, the supernatant from which 
is returned to the receiving well. The sludge from this 
tank is dewatered by a vacuum filter and passed to a 
retort, in which all remaining moisture and gases are 
driven off and the ferric hydroxide is converted into 
ferric oxide. The charred sludge then is reduced to at 
least 200 fineness by use of a small hammer mill and 
passed through a screen, the necessary proportion being 
applied to the raw sewage, as previously mentioned. 

The vapor driven off by the retort is condensed and 
some gases are absorbed by the water, those not absorbed 
being carried to the furnace of the retort and burned as 
auxiliary fuel. 

Ferric Chloride Treatment.—From August, 1932, to 
January, 1933, a small sewage treatment plant was op- 
erated by the Great Western Electro-Chemical Co. at 
Palo Alto, Cal., with the object of determining the effect 
of the use of ferric chloride in coagulation and the prac- 
ticability of the Stevenson process of regenerating a 
spent coagulant through the use of chlorine. In regard 
to the latter point, it was found that, as regeneration of 
the coagulant continued, a point finally was reached 
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when the floc would not settle out. Furthermore, the 
chlorine demand of the spent coagulant increased with 
each successive regeneration. The regeneration feature 
has since been abandoned in favor of return of sludge 
and fresh additions of ferric chloride. 

Regarding the use of ferric chloride, however, H. O. 
Banks has come to the conclusion that a suspended-solids 
removal of 85-90 per cent and a B.O.D. reduction of 
80-85 per cent can be attained, and that the cost of the 
process would be much less than for any other treat- 
ment process in use today which gives comparable re- 
sults.* 

At Grand Rapids, Mich., E. F. Eldridge and N. G. 
Damoose have studied the feasibility of adding ferric 
chloride to sewage during short periods of the year in 
the existing settling tanks, for the purpose of improving 
oxygen conditions in the receiving stream by removal 
from the sewage of greater proportions of the solids and 
oxygen-demanding materials than the treatment plant 
normally removes. They report that the application of 
ferric chloride in amounts up to 10 p.p.m. showed an 
increase in the removal of suspended solids and a reduc- 
tion in the B.O.D. and chlorine demand. During the 
eight days of ferric chloride treatment the increase in 
dry solids removed as sludge was 17.8 per cent. The 
investigators conclude that the use of ferric chloride 
during short periods of the year may be justified, if con- 
ditions in the stream approach the critical stage. 

Paper Pulp Filtration—At Rockville Centre, N. Y., 
vacuum filters have been installed, to filter the effluent 
from an activated-sludge plant, as well as the effluent 
from primary settling tanks preceding activation. - The 
process involves a modification of chemical precipitation, 
in that paper pulp is added to the sewage before filtra- 
tion, the paper fibers entangling the suspended solids to 
form a mat on the filter. The purpose of the installation 
was originally to reduce the quantity of suspended solids 








Demonstration Plant, Guggenheim Process, Chicago, IIl. 
1—Head Box; 2—Dosing and Mixing Channel; 3—Clarifier ; 
4—Zeolite Filters; 5—Incinerators; 6—Ammonia Still 


reaching the sand filters, which constituted the final step 
in the sewage treatment process. Lately, however, the 
effluent from the vacuum filters has been discharged 
direct to the small streams. 

In a paper presented before the New York State Sew- 
age Works Association at Rochester, N. Y., on June 9, 
1933, W. G. Taylor described the method of paper-pulp 





*The plant nearing completion at Birmingham, Ala., will em— 
ploy a modification of the return sludge process making use of 
ferrous-sulphate and chloride (chlorinated copperas) as the co- 
agulant. The final effluent will be mechanically filtered.—Editor, 
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filtration. Since, however, the process has been some- 
what changed to meet operating conditions and reduce 
paper consumption. Pulp made from waste paper is 
pumped into the filtering equipment and there dissemi- 
nated through the incoming sewage. Upon application 
of a low vacuum the mat is formed on the filter. The 
same pulp after washing may be used throughout many 
cycles of operation. Waste cake is added to fresh sludge 
which is dewatered by vacuum filtration and incinerated. 
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more construction of sewerage and sewage-tr 
niyo 2 eatment 
facilities than did 1933. 


A 50-Year Index to 
Journal of the A. W. W. A. 


The American Water Works Association announces 
that there has been prepared, under one cover, a com. 
plete index to cover 53 years of the Proceedings the 
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Section Through Filter Building, Sewage Treatment Works, Rockville Center, L. I. 


A lime-feed machine has been installed in the filter plant 
at Rockville Centre, for use in adjusting the pH value 
of the sewage before filtration, when necessary. The 
waste water from the continuous pulp washer is dis- 
charged to the crude sewage. 


Conclusion 

Practically all the processes of chemical precipitation 
which have been mentioned are still in the developmental 
stage. Until sufficient time has elapsed for the accumu- 
lation of adequate data on the efficiency and operating 
cost of these new chemical-precipitation methods, based 
on the operation of full-scale plants, it will be hazardous 
to predict the position which modern chemical precipita- 
tion processes will be accorded in the field of sewage 
treatment. 


Although the year 1933 found construction activities 
in the field of sewerage and sewage treatment at a low 
ebb, 1934 gives promise of a revival of such construction 
under the federal public-works program. That a large 
sum of money is to be spent on sewerage construction 
in the near future is indicated by figures released on 
January 15, 1934, by the Public Works Administration. 
At that time, $818,472,598 had been allotted from the 
public works fund to specific local government units or 
regulated bodies outside regular federal units. Among 
some 1,800 non-federal projects for which allotments 
had been made, 337 “sewer projects” were included. 
These projects involve construction of sewage treatment 
plants as well as sewerage systems. It is highly prob- 
able, therefore, that the present year will bring much 





Journal and Other Publications of the Association from 
the earliest issue (1881) through 1933. 

Such a complete and comprehensive index was badly 
needed and will make for ready finding of articles pub 
lished by the Association during its life, classified ae 
cording to subject matter, and authorship. It is also 
cross indexed and thereby makes readily available refer- 
ence to the voluminous but scattered information con- 
tained in the Association publications. 

This index has been compiled under the direction of 
A. V. Ruggles, Assistant Secretary of the Association. 
It contains 200 pages and is bound in stiff buchram 
covers. The index has been printed in a limited edition 
for sale to members at $1.50—a price less than actual cost 
of production. To non-members the price is $2.50 pet 
copy. Orders are now being taken at the Association 
office at 29 West 39th St., New York City, for filling 
on or about February 15th. A sufficient number of 
copies will be reserved for supplying foreign members. 
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Probably a Record Per Capita Demand 


The Water Department of Lake Forest (pop. 6,000) 
has at times a peak demand not believed to be exceeded 
in any city. This suburban village of Chicago, with its 
many notable estates, covers 13 square miles. On one 
summer’s day the water plant pumped 6.2 million gal 
lons—an average 24-hour demand of over 1,000 gals. 
per capita served. ‘The average consumption per capita 
per day for the maximum year has been 260 gals.—i. & 
562 m. g. pumped during the year to serve 6,000 people. 


















































Unces 
com. 
s, the 





ers, 


00) 
ded 
its 
one 


als. 
pita 
. @ 
ple. 


Water Works and Sewerage—February, 1934 


45 


DUAL FLOW COMPARTMENT TYPE MIXER 


By HARRY G. MENKE 


: anitary Engineer, 
7 ese State Department of Public Health, Montgomery, Ala. 


conclusively the advantages of obtaining a thor- 
ough mixing of coagulating chemicals with the 
water to be prepared for filtration through rapid sand 
filters. Advantages accruing from a properly mixed 
water include: better clarification due to increased floc 
size and consequently more rapid settling ; smaller chem- 
ical dosages ; and less coagulating basin capacity. 
Mixing chambers have passed through different stages 
of advocacy, from the highly baffled, high velocity, large 
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General Scheme, Section and Plan of Dual Flow Compartment 
Mixer 


loss of head types to the mechanical types with lower 
velocities and practically negligible loss of head. Each 
has advantages and disadvantages all of which have been 
the subject of discussion and each is fairly well cata- 
logued in the mind of the designer of water purification 
works. 

It is not the intention of the author to write a con- 
troversial article, but to bring before his readers a type 
of mixer which has not had widespread application in 
the country outside of Alabama. 

The type has been suggested to designers for construc- 
tion in Alabama by the State Department of Health and 
has been built at a dozen plants ranging in size from 


100,000 g.p.d. to 3,000,000 g.p.d. normal capacity, with 
uniformly good results. : 

We call this type the dual flow compartment type 
mixer and it consists of a series of compartments, usu- 
ally five, in which the water flows upward and down- 
ward in each compartment. The upward flow is induced 
by the jet action of a submerged horizontal orifice and 
the downward flow is the result of gravitation. 

In the theory of proper mixing the writer has always 
leaned towards the aim of getting an independent move- 
ment of the particles of the floc in the water so that 
coalescence may be induced after coagulation has been 
attained. 


It is the coalescence which is the big factor in sedi- 
mentation. Any mixer which will encourage the inde- 
pendent movement of the floc tends to bring the par- 
ticles into impact with each other as compared to their 
keeping their relative positions in the carrying medium. 
Because the specific gravity of the floc particles is not 
much different than that of the water this independent 
movement of the floc is difficult to attain. In the highly 
baffled over and under or around the end baffled cham- 
bers the path of the water is rather definite with but 
little turbulence. At no time is the water turned back 
to itself to allow the impact. This reversed direction 
is contained to an extent in the herringbone mixing 
troughs and also in mechanical mixers. Counter cur- 
rents in the water body are set up with the resultant de- 
sired impact. 

The dual flow compartment mixer as advocated by 
this department obtains the counter currents and impact 
with slight loss of head and with no outside cost or 
mechanical maintenance. 

The mixer is explained by the accompanying drawing. 
Two installations are indicated to show the installation 
and relation of the mixer in an angular and a circular 
basin. Individual design will, of course, alter the con- 
struction to suit existing conditions. 

The pictures show installations, at plants in Alabama, 





Fig. 1—General View of a Circular Basin 
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of the mixing chamber in the rectangular and circular 
basins. 

Figure 1 shows a general view of a circular basin. 
The discharge end of the mixing chamber shows under 
the end of the left angle of the inspection walk. The 
outlet from the coagulating basin to filters is under the 
end of the right angle of the inspection walk. Inlet into 
the mix chamber is at the junction of the two inspection 
walks. 

Figure 2 shows the layout of a mixer in a circular 
basin. Raw water from the source of supply enters at 
the bottom of the first compartment and coagulating 
chemicals are discharged into the top of this first com- 
partment. 

Figure 3 shows a rectangular parallel, coagulating 
basin with the transverse baffling. Mixer, not shown, 
is at the left end. 

Figure 4 shows the mixer of the coagulating basin pic- 
tured in Fig. 3. Note the shear gate handles at the com- 











Fig. 2—Layout of a Mixer in a Circular Basin 


mon inlet chamber and the stilling well at the lower left 
corner of the picture. Chemical lines shown leading into 
inlet chamber. 

The elements of design are as follows: 

The compartments are usually five in number. 

Each compartment should have an area or plan of 
eighteen square feet per million gallons of water per 
twenty-four hours of filter capacity. 

The depth of the compartment is usually from nine 
to twelve feet or the depth of the average coagulating 
basin. 

The connecting ells should have areas of one square 
foot per million gallons of water per twenty-four hours 
of filter capacity. For a million gallon plant, the com- 
mercial size of ells would be fourteen inches for cast 
iron specials. 

The discharge ends of the ells should not be greater 
than eight feet below the water level in the compart- 
ment. If the basin is deep a short nipple should be 
placed in the discharge end of the ell to bring the outlet 
up to the eight foot level. Six or eight feet has been 
found to be good limits. 

The loss of head will be about one foot through a 








Fig. 3. 
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Fig. 4—Mixer of Coagulating Basin Shown in Fig. 3 


series of five compartments which should be as nearly 
square as is possible and length to width ratios should 
not exceed 1.33 to 1. 

The stilling, or applicator, wall should provide for 
even dispersion throughout the cross section of water 
travel in the sedimentation basin. Design, allowing for 
one inch loss of head through the wall, with openings 
tapered from small inlet side to enlarged outlet side to 
prevent jet action, has given good results. Some plants 
have introduced flexibility in their design by having the 
last two compartments opening into the stilling chamber 
with shear gates for control. 

In the building and operation of this type mixer in 
Alabama for the past ten years, we have found: 

That they are easy and economical to construct. 

They are easy to cleanse, due to the relatively large 
openings as compared to highly baffled chambers. 

That they are very effective on small as well as large 
plants and solve the problem of getting a good mixer in 
a small plant and still have an economical, easily op- 
erated, mixer. 

The rolling, boiling motion imparted to the water 
seems to coalesce the floc particles much the same as a 
snowball grows when rolled down hill. 

That a real “sweeping through” action is attained and 
the floc formed settles quickly. 

That the loss of head is kept remarkably low and that 
maintenance and operation costs are negligible. 

This design is not original with the Engineering Di- 
vision of the State Department of Health, but has been 
probably put into greater use in Alabama than elsewhere 
and has always given satisfactory results. 


Vv 
Malcolm Pirnie Returns to His 


Engineering Practice 


The codification of the construction industry having 
been completed, Malcolm Pirnie tendered his resignation 
as Deputy Administrator of the NRA to Col. Hugh S. 
Johnson, Administrator, on January 10th. 

Mr. Pirnie has resumed his private engineering prac- 
tice at 25 West 43rd St., New York City, where he can 
give closer attention to his official position as “President 
of the American Water Works Association, and Chair- 
man of the National Recovery Committee for Water 
Works Construction.” 

v 

RE-USE OF WATER—The Southern Railway recently 
opened a new locomotive depot at Hither Green, S. E., 
England, the site of which had been raised to the adjoin- 
ing main-line level. A special feature has been made of 
the water supply. The water utilized for engine clean- 
ing will, after use, be filtered and cleaned by means of 
a specially designed plant and recirculated. 
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RESULTS FROM THE USE OF 
ACTIVATED ALUM AT BATAVIA, N. Y. 


By HERBERT M. COOK 


Superintendent of Pumping and Filtration, 
Batavia, N. Y. 





HE city of Batavia, 

New York, secures its 

water supply from 
Tonawanda Creek. T he 
drainage area is approxi- 
mately 160 square miles, 
much of which is agricul- 
tural, causing an unusually 
heavy algae load on the filter 
plant during certain times of 
the year. The present plant 
was placed in operation in ; 
1918 but has had improvements added since and we are 
just now completing electrification and revamping of the 
pumping station. The plant is equipped with a complete 
laboratory and the writer personally conducts all of the 
necessary tests. The County Health Department Lab- 
oratory also examines samples of filter effluent and chlor- 
inated water each day. 

Our past experience has shown us that during the sum- 
mer months we always have a period of very bad water 
due to the nature of the water shed and decomposing 
vegetation and algae. Tastes and odors, which cause com- 
plaints from consumers are often present. The writer 
was familiar with the success of activated carbon for con- 
trolling tastes and odors but had never used it. The 
announcement of the new activated carbon compounded 
alum, which has been dubbed “Blackalum”’ because of 
its black color, interested the writer because of claims 
of improvement in coagulation and production of a more 
palatable water. It was the claim of the manufacturers 
that this activated-alum would give the benefit of acti- 
vated carbon for sweetening sludge and thus produce a 
floc that would not decompose in the settling basin or 
on the filter sand. 


The Author 


Results from a Trial Shipment of Blackalum 


On August 28th we started to use a small experimen- 
tal shipment of this activated alum purchased from the 
Pennsylvania Salt Manufacturing Co. It just happened 
that at this time there was a rank taste and odor in the 
water due to decayed vegetation and algae and although 
the new alum was not supposed to contain sufficient car- 
bon to cope with severe tastes we felt that conditions 
would give it a good test. One of the immediate results 
which was readily apparent was the quicker forming and 
larger floc produced, but the taste of the water was not 
improved. We liked the improvement in the floc and 
kept on using the new alum. Then, after about two 
weeks’ time a decided improvement in taste of the water 
was noticed although conditions of the raw water had 
not changed for the better. 

F The manufacturers state that Blackalum contains only 
« per cent of activated carbon and it is hard to under- 
stand how such a little carbon can make white alum so 
black. The 900 billion particles of carbon dust said to 
be in each pound of black alum may explain this and 
other phenomena observed as the result of its use at 
Batavia. 

We used the dry feed machine to feed this alum to 





the raw water suction well (where prechlorination has 
also been applied for some time )—just as we had been 
feeding ordinary alum. The average alum dosage being 
used at the time was 1.7 grains per gallon and the chlorine 
dosage was 4 to 5 Ib. per million gallons. Post chlorina- 
tion of the filtered water at from 1 to 2 pounds per mil- 
lion gallons is also our regular practice. It was soon 
apparent that the old rate of alum feed was more than 
we needed with the new alum and we gradually dropped 
the feed back to where the floc was weakening and then 

















Filter Plant and Pump Station, Batavia, N. Y. 


stepped it up a little to get a floc that was entirely sat- 
isfactory. 

Our first lot of “Blackalum” was 5 tons which lasted 
for 45 days. During this period we treated 50,210,000 
gallons of water which, if figured out, gives an average 
dosage of only 1.4 g.p.g. For the 45 days preceding the 
change, with pH and turbidity and all other conditions 
as nearly alike as could be, we treated 67,620,000 gallons 
and used 16,640 Ibs. of regular alum which, figured out, 
amounts to an average 1.7 g.p.g. We figure we used 
about .30 g.p.g. less of “Blackalum” than ordinary alum 
and got far better results, including the taste improve- 
ment which we noticed after the first two weeks. We 
presume that it must have taken that long for the small 
carbon dosage added (0.028 g.p.g) to sweeten up the 
basins and filters. This carbon dosage in reality should 
be deducted from the calculated 1.4 g.p.g. because only 
98 per cent of the activated alum is alum and therefore 
the true alum dosage was only 1.37 g.p.g., making a net 
saving in alum of 0.33 g.p.g. This saving of about 20 
per cent in coagulant required more than makes up for 
the slightly higher cost of the “Blackalum.”’ 

When the trial lot of the new alum was gone we went 
back to the old alum and in about five days we began to 
hear from consumers about the taste and odor of the 
water. I can say that there was a just cause for these 
complaints and we lost no time ordering a car of “Black- 
alum” from the Pennsylvania Salt Manufacturing Co. 
to be shipped at once. We started again to use the acti- 
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vated alum immediately and in about five days the com- 
plaints stopped and we haven’t had one since. 


Effect on Sludge in Basins and Floc in Filters 


Since going over to activated alum we have washed 
the settling basin only once. It had been in service about 
six months and we intentionally let it run longer than 
usual to test out the claims that the carbon in the floc 
would stabilize the sludge. When cleaning the basins it 
was evident that the activated alum had stabilized, or at 
least deodorized, the sludge because there was practically 
no odor to it. Ordinarily we would have washed the 
basin in August instead of October as it is our practice to 
wash in April, August and November. 


Conclusions 


Based on our experiences with the use of activated alum 
it seems to be a more flexible coagulant for our water 
and gives a quicker forming floc which is larger and 
more easily controlled. The floc or sludge does not 
seem to decompose in the settling basins or in the filter 
sand as it did with alum, even when using prechlorina- 
tion. In addition to the improvement in coagulation and 
taste and odor control obtained, the use of activated alum 
at our plant has resulted in a 20 per cent reduction in the 
alum consumption. 

We have also noticed that we are using less wash 
water than we did and the filter beds are in better con- 
dition than they were before we started using “Black- 
alum.” 

The writer has seen nothing in the technical magazines 
about this new alum and thinking that his experiences 
might be of some benefit to others he is offering them, 
and at the same time would be glad to hear from other 
water works men who have tried it. 
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Reconditioning Filters* 
BY MAX U. PRIESTER 


Supt. of Filtration, Suburban Water Co., 
Verona, Pa. 


HE problem of keeping filters in good condition 

is one with which most every plant has to deal. I 

will give you briefly the procedure used in recondi- 
tioning the filters at our plant, and some of the results 
obtained. 


In general, all the filters at our plant were in such con- 
dition that ordinary raking had little effect on them. 
The sand was stained and coated with manganese and 
iron. Mud-balls, and hard spots existed all through the 
filter. The sand would crack and pull away from the 
walls and had a tendency to build up at the ends of the 
filter and it was impossible to keep the surface level. 
Organic material was deposited all through the sand 
which even after routine washing gave off offensive 
odors. 


In the reconditioning process used at our plant the 
filter was first washed in the ordinary way. The water 
was then drawn down to within approximately 36 inches 
of the sand, and a solution of chlorinated lime was added 
and thoroughly mixed with the water. From 15 to 20 
pounds of this material was used, representing a dosage 
of approximately 50 parts per million. The filter was 
allowed to filter to waste long enough to draw the chlor- 
inated water down into the sand and graved. Then the 
filter was allowed to soak about 48 hours with this solu- 


*This paper, read before the Pennsylvania Water Works Oper- 
ators Association, at State College, Pa., was adjudged by a com- 
mittee as being the best operating paper presented, winning, 





thereby, the President’s Award of a two years’ subscription to 
WATER WORKS AND SEWERAGE. 
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tion thoroughly saturating the sand and gravel, At the 
end of this period the filter was given a very short y,. 
then drained empty and the sand dug into furrows 
allow as much air as possible to be in contact with the 
sand. A filter was usually allowed to stand this way for 
a day or so to obtain as much drying as practicable 

After this the sand was leveled and another wash; 
given it. A connection was made to a fire hydrant es 
the high pressure line by means of a fire hose, 
was reduced to a 1 inch hose and to the end of this 
attached a 1 inch pipe about 8 ft. long. The filter wag 
washed at a very low rate, just enough to have a figy 
into the wash troughs, and the pipe wash was 
The pipe was handled by two men and continual} 
brought up and down in the sand bed. It was pusheq 
down to the gravel and brought up again over the entire 
bed. Thus the whole bed of sand was completely agi- 
tated and the pressure was in every part of the bed and 
carried down through the gravel with every vertical and 
horizontal movement of the pipe. A certain amount of 
care had to be taken to be sure that the gravel was no} 
dislodged by this treatment. Incidentally, I might say 
that a 2 inch pipe was tried, but due to the pressure 
and weight it was too cumbersome to handle and greater 
efficiency was obtained when using the 1 inch pipe, 

When the washing was started the visible effect was 
astounding. Heavy dark clouds of managanese, mud, 
etc., were washed out. With every downward plunge 
of the pipe there seemed to be a cloud of material stirred 
up and carried away by the wash water. A small amount 
of sand was lifted into the wash troughs, but no appre. 
ciable amount. Finally after the filter had been thor 
oughly flushed all over, the water began to clear up 
and when the entire bed was cleared the pipe washing 
was stopped. We were then unable to locate any hard- 
spots or mud-balls. Upon examination the sand was vis- 
ibly cleaner, the bulk of the stain had been removed 
and the sand was left level over the entire surface of the 
bed. 

After the filter had been put back in service the effect 
of the special wash was more convincing. ‘The filter 
washed much easier and cleaner. There was no crack 
ing of the sand or pulling away from the side walls, 
and above all, the bed was absolutely free from odors. 
A very noticeable effect observed was that of increased 
length of filter runs. 

On one filter chlorine was used. In this procedure the 
filter was filled to capacity and heavily dosed with chlor- 
ine gas. After as much gas as possible had been put 
into the water, and the water was drawn down into the 
sand and gravel, the incoming water was heavily dosed 
as it entered the filter. The remaining steps in the pro- 
cedure were the same as when chlorinated lime was used. 
The results were practically the same. This method of 
reconditioning filters is not difficult, and yet it is very 
effective. Naturally, it is not a cure-all for all filtet 
troubles, but the life of the filter and its effectiveness 
when in use is well worth the time and effort required 
to apply the treatment. 
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SPRINGFIELD, ILL., WATER AND LIGHT DEPARTMENT 
to SPEND $2,223,000—The Water, Light and Power De 
partment of Springfield, Ill., will spend $2,223,000 dur- 
ing the next fiscal year in the development of Lake 
Springfield projects. The budget for the water depart 
ment calls for an expenditure during the year of $1,868; 
000. Operating expenses will total about $290,000, which 
leaves $1,578,000 available for equipment for the new 
power plant, building of a purification plant, new watet 
mains and riprap work. A federal loan of $1,386,000 
will be used on the work. ; 
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MEETING OF THE N. Y. 


STATE SEWAGE WORKS 
ASSOCIATION 


held its Winter meeting at the Hotel McAlpin in 

New York City on Jan. 16th. A registration of 
198, with an attendance of 225 or more, represented the 
largest in the history of the association. 

In the evening the joint dinner of the N.Y.S.S.W.A. 
and the Sanitary Engineering Division of the American 
Society of Civil Engineers (103 present) was presided 
over by Professor Charles Gilman Hyde of the Uni- 
versity of California. 

As the speaker of the evening, Professor Hyde intro- 
duced Abel Wolman, P.W.A. Engineer for Maryland 
and also Regional Advisor to the P.W.A., who reviewed 
the trends and developments in public utility financing 
from 1929 to date. He commented on the striking 
change in the psychology of American taxpayers, who 
in early 1933 could not have been persuaded to vote 
bonds for anything, were now approving and vigorously 
backing applications for Federal funds for public works 
construction in order to pull the nation out of the de- 
pression by its own boot-straps. 

To date 765 water and sewage projects had been ac- 
cepted by the P.W.A. for allocation of funds—the larger 
number (428) being for water works betterments but 
the greatest expenditure being for 337 approved sewer- 
age projects. In an uncensored analysis of Federal aid 
programs; the attitude of municipal authorities; the 
viewpoint of the governmental agencies—and the re- 
sponsibilities of each—Mr. Wolman’s presentation was 
brilliant. 


Tie New York State Sewage Works Association 


Harrison P. Eddy Luncheon Speaker 


The association was honored by the presence of Mr. 
Harrison P. Eddy, President of the American Society of 
Civil Engineers, who appeared as the luncheon speaker. 
He presented a brief, informal and interesting review of 
“Developments in Sewerage and Sewage Treatment 
During 1933.”* 


Tuttle Relates P.W.A. Developments 


Arthur S. Tuttle, P.W.A. Engineer for New York 
State, set forth the present status of federal aid to 
sewerage in New York State. He acknowledged the 
considerable assistance given by the engineers of the 
State Department of Health in the work of his office and 
i stimulating authorities to proceed with water and 
sewage projects. Applications for loans and grants had 
been filed to cover 61 water projects and 62 sewage 





*A review prepared by Mr. Eddy for WATER WorKs AND SEWER- 
AGE, which appears in this issue, covers among other things 
essentially what was said in his talk.—Ed. 


















Rockville Center Sewage Treatment Plant. View of New 
Vacuum Filter Building Looking Across Primary Clarifier 
from the Blower House 


projects. Of the latter 36 had been reported out to 
Washington, 8 had been withdrawn by applicants, 5 had 
been transferred to the C.W.A. and 13 were pending. 
The total sum represented is 58 million dollars and but 
4 or 5 projects were in excess of one million dollars. 


Kenneth Allen Memorial Award 


The annual award of the Kenneth Allen Memorial 
Plaque was this year made to two members who had 
presented outstanding papers before the Association 
during 1933. 

L. L. Luther, Engineer in Charge of Sewerage, Free- 
port, L. I., received the award for his paper—‘‘Chemical 
Precipitation as an Adjunct to Sewage Treatment”— 
which was based on studies of the merits of chemical 
precipitation at the Freeport Sewage Treatment Works 
on a plant scale. 

Morris M. Cohn, Superintendent of Sewage Treat- 
ment, Schenectady, N. Y., received the award for his 
“Report on the Operation of the Schenectady Sewage 
Treatment Works,” which was adjudged, “stimulating to 
operators faced with reduced budgets and adverse oper- 
ating conditions.” 


Business and New Officers 


Officers elected for the ensuing year were: 

President—E. B. Besselievre, New York, N. Y. 

Vice-President—M. M. Cohn, Schenectady, N. Y. 

Secy.-Treas.—A. S. Bedell, Albany, N. Y. 

Executive Committee (New Members )—M. M. Cohn, 
H. W. Taylor, L. H. Enslow. 


The following important resolution was passed by the 
Association at the suggestion of the Committee on 
Licensing of Sewage Works Operators. It will be noted 
that a “Licensing Act” is not recommended. Instead, 
the “fixing of qualifications of plant operators” by the 
Public Health Council is deemed more practical. 

“Now, therefore, be it resolved: that it is the sense of 
the N.Y.S.S.W.A. in annual meeting assembled that the 
Public Health Law be amended to more adequately secure 
these results [efficient supervision and tenure of office of 
competent operators at sewage works] through enlargement 
of the functions of the Public Health Council to include the 
fixing of qualifications of plant operators, or by any other 
means. . Be it further resolved, that the New York 
State Commissioner of Health be requested to use any means 
at his command to secure these results.” 

The Executive Committee selected Jamestown, N. Y., 
as the place for the Spring meeting to be held June 15th 
and 16th. 
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Inspection Trips 


On the morning following the meeting a group of 100 
or more visited the sewage treatment plant at Rockville 
Center, L. I., for which purpose buses were provided by 
the Municipal Sanitation Service Corporation which has 
recently installed a novel process involving the use of 
vacuum filters at the Rockville Center activated sludge 
plant. The use to which these units are put are two fold 
—two units being operated to filter the plant effluent with 
the aid of added paper pulp to absorb solids and form 
the filter mat, and a third is used to dewater mixed fresh 
solids and excess activated sludge or, when desired, to 
filter settled or crude sewage.t The sludge cake is 
burned in the municipal garbage incinerator. 

This addition to the Rockville Center plant [capacity 
of 3 m.g.d.], made at a cost of approximately $125,000, 
has made it possible to economize on operation of the 
activated sludge process and to discontinue maintenance 














A Group at the Rockville Center Plant. Left to Right: 
Hess, Agar, Bingley, Bugbee, Wycoff 


of sand percolating beds which had been giving difficul- 
ties from clogging by suspended activated sludge carried 
over by bulking. The mechanically filtered effluent is 
now chlorinated and discharged with a B.O.D. value of 
5 p.p.m., direct to a small stream. 

Following the luncheon served in the filtration plant 
by Municipal Sanitation Service Corporation, a large 
group visited the new Sanitary Engineering Laboratories 
of New York University as the guests of Professor 
Thorndike Saville. 


Technical Sessions 
(A. F. Dappert presiding ) 

The technical sessions were opened by a paper by 
Professor EarLe B. PHEeLps, who made a “Preliminary 
Report on the Investigation of Pollution of the 
Hudson River.” 

Professor Phelps reviewed the work of studying the 
pollution loading of the Hudson River and harbor-waters 
contiguous to New York City during the past 22 years. 
He told of the studies conducted during the past two 
years by himself and his associates as a joint undertaking 
with the New York State Department of Health to study 
the pollution and self purification of the Hudson above 
New York City. He remarked, that the old formula 
for effects of pollution loadings on oxygen content of 
the harbor waters during future years, developed by 
Phelps and Black 22 years ago, and considered radical 


+The process and equipment was described fully in WATER 
WoRKS AND SEWERAGE, August, 1933, by Wm. Gavin Taylor, C.E. 
pp. 265-269. 
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at the time, had been found in 1919 to fe 

5 per cent off of those predicted in 1912, A modified 
formula was in the process of development which i 
take into consideration run off for areas above N 
York City. Decrease in dissolved oxygen content gf 
New York harbor waters had been up to two years : 
exceeding the trend line based on contributing populate 
and the assumed 0.2 Ibs. of oxygen required per ¢g os 
per day. More recently, however, the oxygen depleri 
had dropped below the trend line. < ™ 

Dr. GeorGE A. Soper, Consulting Engineer Ne 
York City, and formerly at the head of the New York 
Metropolitan Sewerage Commission, said that he believed 
too much attention and discussion had been devoted to 
the dissolved oxygen content of polluted waters and the 
oxygen demand values of sewages. He thought that the 
dissolved oxygen content discussions were academic and 
had been responsible for too much argument and d 
in getting some practical degree of sewage treatment up. 
der way. Such matters as removal of solids to preven 
sludge banks from forming and prevention of foul odors 
and floating solids, seemed far more practical for com 
sideration in setting down basic requirements. The 
standards of the Metropolitan Sewerage Commission had 
included such basic requirements in its standards {op 
effluents, intentionally neglecting to specify controversial 
dissolved oxygen values in waters contiguous to sewer 
outlets. Bacterial standards had been set, however, for 
effluents reaching bathing and shell-fish areas. Regard 
less of this, every standard of decency had been ex 
ceeded in New York waters and this condition primarily 
reflected the astounding indifference of the public. Re 
verting again to standards, he considered the heavy work 
of suspended solids removal to be the all important ae 
complishment in cleaning up waters. This step would 
take care of local problems, which after all must be 
appreciated as more important than that of effluent dif- 
fusion which could be taken care of by future steps of 
secondary importance. 

GrorGE W. Futter, Consulting Engineer, New York 
City, spoke on the practical aspects in getting pollution 
abatement under way. Whereas, technical discussion had 
gotten nothing done in 25 years, publicity through the 
press and interest of realtors had gotten the New York’s 
Ward’s Island Project under way in a short time. He 
was of the opinion that as long as some dissolved oxygen 
remained in the water no nuisance or other trouble would 
result. Certainly 10 per cent would prove ample for the 
harbor waters and he was in agreement with Dr. Soper’ 
viewpoint, but none the less appreciative of the excellent 
work of Professor Phelps. 


RicHarp H. Goutp, Engineer of Sewage Treatment, 
Department of Sanitation, New York City, said that 
studies of the past four years had indicated continuously 
poorer conditions in the waters contiguous to metropoll- 
tan New York. He believed that the problem would be 
solved best by some evaluation of ratio of oxygen de 
mand values of effluents and the natural oxygen supply 
available in the waters of given areas. He added, how- 
ever, that studies under way indicated that sanitarians 
had been underestimating the importance of the oxygen 
demand of settleable solids as compared to that exerted 
by the liquid and non-settling solids in sewages. Where- 
as, primary treatment (solids removal) has been evalit- 
ated through laboratory oxygen demands (B.O.D. tests), 
and compared to that removed by secondary treatment, 
their observations pointed to the need of crediting of 
higher values, as a practical consideration, for solids” 
removal than the measuring sticks (B.O.D. tests) used 
in laboratories indicated. The excessive demands ex- 
hibited by sludge deposits may change the comparative 
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of primary VS. secondary treatment of sewages 
hen considered on a basis nuisance prevention. 
z PROFESSOR PHELPs said that he fully appreciated the 
tical aspects of Dr. Soper’s remarks and standards 
eee that the oxygen demand and dissolved oxygen 
is ‘were at best yardsticks to be used in reaching 
predictions and evaluating accomplishments. The ob- 
servations of Mr. Gould were in line with expectations 
for local areas where sludge solids demanded 100 per 


cent of their oxygen requirement and this in a limited 


area. 
“Digester Overflow Liquor—Its Character and 


Effect on Plant Operation”—Dkr. A. J. Fiscuer, The 
Dorr Company, New York City. , 

Dr. Fischer listed the characteristics and volumes of 
digester overflow liquors at several representative sewage 


evaluation 














J. S. Kneal, Superintendent 
of Sewerage, Rockville Cen- 
ter. Lf. 


E. B. Besselievre, President 
of the Association 


plants grouped according to the nature of sludge being 
digested. He said the volume and ill effects produced 
by supernatant liquors were most marked by far at ac- 
tivated sludge plants, because of the great volume of 
dilute’ sludge input to digesters and the viscous nature 
of the digester overflow. When added to the aeration 
tanks or crude sewage, it caused serious upsets in oper- 
ating conditions. 

The minimum requirement for digesters had been 
shown to be 3 cu. ft. per capita when receiving activated 
sludge and crude solids. The pre-thickening of the 
wasted activated sludge appeared to be essential—the 
most common practice being to add it to the crude sew- 
age. Sedimentation and thickening in the primary tanks, 
along with the crude solids, produced a mixed sludge ot 
90 to 92 per cent moisture content. A minimum of 2 
hours settling was required in this method of disposal 
and in warm weather when employing this scheme septic 
action in the clarifiers created poor effluent and resultant 
difficulties. 

To minimize poor conditions, created by overflow 
digester liquor, continuous return of excess sludge to 
primary clarifiers and frequent short period pumping of 
the mixed sludges to digesters had been very helpful. A 
novel scheme of sludge transfer was the automatic time 
control of operation of sludge pumps by a contact clock 
arrangement set to operate pumps for . predetermined 
periods during each hour. The scheme developed at Los 
Angeles by Goudey and Bennett** and successfully em- 
ployed since at the Phoenix, Arizona plant, for sludge 
thickening, appeared to be the most satisfactory, in that 

**See WATER WorKS AND SEWERAGE, May, 1933—“A New Method 


of Concentrating Activated Sludge’—R. F. Goudey and S. M. 
Bennett. 








51 


it concentrated surplus activated sludge in separate tanks. 
This scheme entailed the utilization of one final settling 
tank, or a separate tank, for settling and concentrating 
the sludge to be delivered to digesters direct. Mixed 
liquor entering this thickening tank from the aeration 
tanks received sufficient chlorine to hold the settled 
sludge in a fresh condition while concentrating it to 95 
per cent or less water content. The process was con- 
tinuous and sludge pumping at low rates was frequent 
if not continuous. The chlorine dosage at Phoenix had 
amounted to roughly 0.5 p.p.m. based on the sewage (not 
sludge) treated. 

Discussing the practicability of treatment of overflow 
liquor Dir. Fischer considered disposal on sand beds to 
be a temporary expedient which was not practical as a 
routine process. Precipitation with coagulants had not 
been very satisfactory but 300 p.p.m. chlorine when 
added results in sterilization, bleaching and precipitation 
of solids. On the whole, return of overflow liquor to 
the crude sewage had been the most practical means of 
disposal—O0.3 to 0.5 per cent solids being the maximum 
allowable in the liquor. The problem had been most 
acute at activated sludge plants. Chlorination of the 
liquor had proven helpful to check septic action in 
clarifiers and ill effects in aeration tanks. 

Concerning digester operation, Dr. Fischer commented 
that temperatures of 70 to 95 degrees F. had been satis- 
factory, higher temperatures for thermophyllic digestion 
(130 deg. I.) had created trouble and inferior overflow 
liquor. He enumerated the several advantages to be 
gained by two stage sludge digestion—the first being 
accompanied by vigorous stirring and the second by mild 
thickening action resulting in a less turbulent condition 
and less solids in the overflow liquor. 

Weston GaAvett, Consulting Engineer, New York 
City, reporting on observations at small works, believed 
that return of supernatant digester liquor to the crude 
sewage was overall the most satisfactory procedure but 














L. L. Luther, Voted the 


Kenneth Allen Memorial 


Morris M. Cohn, Elected ' 
Award 


Vice President and Recipient 
of Kenneth Allen Award 


recommended a low rate of continuous or almost con- 
tinuous return. In some instances he had thought the 
scheme actually beneficial to activated sludge plant opera- 
tion. 

Cc. C. Acar, Assistant Engineer, New York State 
Department of Health, presented a witty discussion. of 
the supernatant liquor problem. It was his opinion that 
pre-concentration of sludge before delivery to digesters 
should become universally practiced; separate digesters 
should be not less than 20 ft. in depth, equipped with 
flexible supernatant discharge arrangements; sludge in- 
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put rates should be more controllable than heretofore. 
The whole complexion of sludge digestion practice and 
dewatering, at larger works, stood fair to be revised 
because of the newer vogue—vacuum filtration of sewage 
solids. 

JoHN SKINNER, Consulting Engineer, Rochester, 
N. Y., felt that the much maligned two-story tank had 
advantages when one considered that there existed an 
automatic and gradual displacement of supernatant liquor 
from the lower chambers created by solids dropping 
through the slots. 

H. HEUKELEKIAN, New Jersey Experimental Sewer- 
age Station, New Brunswick, N. J., suggested return of 
as much as possible of the supernatant liquor during 
periods of off peak loadings on the plant. Such practice 
would entail night pumping or some form of liquor 
storage. 

“The Results from Circulation of Sludge vs. No 
Circulation in Separate Digestion Tanks”’—C. E. 
KEEFER, Engineer in Charge, Sewage Treatment Works, 
Baltimore, Md. 

Mr. Keefer reported on large scale studies of the effect 
of circulating sludge by operating a Priiss pump in a 
covered coil-heated digester 38 ft. in diameter and 15 ft. 
deep which received crude solids. A twin digester, oper- 
ated in every respect the same except that there was no 
sludge circulation, served as the control unit. The 50 
per cent increase in gas production reported in Germany 
as being due to the operation of the Priiss sludge pump- 
ing scheme was found to be but 21 per cent at Baltimore. 
The observed degree and rates of digestion (based on 
residual volatil solids on a dry basis in the’ sludge) was 
approximately the same for both tanks, whereas, the 
pumping (circulation) produced a sludge of higher mois- 
ture content. The scum depth was reduced appreciably 
by the pumping which lifted sludge from the bottom and 
sprayed it over the surface of the tank contents. Heat 
losses from the two tanks were about equal—slightly 
less from the circulated sludge. The increased gas pro- 
duction (21 per cent) was the most noticeable difference 
produced by circulation—raising the per capita daily 
production of 0.62 cu. ft. to 0.75 cu. ft. The constituents 
of the gas from both tanks was approximately the same 
—the CO, content being roughly 32.5 per cent. The 
chief difficulty with the Priiss pump was the rope like 
obstruction which had been built up of hair and similar 
materials, and caused a breakdown by winding around 
the shaft and impeller. 

Dr. W. Rupotrs, Director, New Jersey Sewage Ex- 
perimental Station, New Brunswick, N. J., in discussion, 
said that intensive stirring or circulation of crude solids 
and digesting sludge was obliged to create improved di- 
gestion and reduced scum. Too intensive stirring was 
harmful and produced greater volumes of sludge per 
pound of dry solids because of increased moisture con- 
tent of the sludge drawn off. He pointed out the fact 
that, what seemingly was an unimportant increase in 
percentage of moisture in the sludge drawn from the 
Baltimore tank equipped with the pump, the sludge 
handled from that digester had been 50 per cent greater 
by volume—an important consideration. Dr. Rudolfs re- 
ported, that in the Essen-Nord district (Germany) Dr. 
Priiss was building sludge “cathedrals” equipped with 
Priiss pumps—the structures were dome roofed and had 
a capacity of 77,000 cu. ft. of sludge. Believing that 
sludge stirring would be beneficial on the whole he felt 
that it must be properly done to avoid undesirable effects 
from too vigorous or too continuous stirring. The latest 
scheme of Dr. Priiss was to operate the circulating pump 
only at hourly intervals for approximately 5 minutes. 
Dr. A. J. FIscHEr said, that to him a 21 per cent in- 
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creased gas yield indicated increased digestion a 
greater recovery of gas values for power or heat 
duction. In two stage digestion the moisture content of 
the sludge, transferred from the primary digester to the 
secondary digester, was not of consequence, and there. 
fore a rapid stirring in the first stage was practical and 
beneficial. 

Henry W. Tay or, Consulting Engineer, New Yor 
City, said that sludge circulation to effect heat equaliza- 
tion in digesters in the colder northern areas was of 
importance. Without circulation there would be q 
scum on the surface. A difference of 5 deg. F, between 
the top sludge and the scum was common. He thought a 
middle ground between rapid agitation and none at aij 
should be considered. 


Chemical Precipitation—Topic of Chief 
Interest on Afternoon Program 

“Results from Six Months of Operation of a Smal 
Chemical Precipitation Plant at Chicago”—G. 
GLEASON, Chemical Engineer, Guggenheim Bros., New 
York City. 

At the January 1933 meeting of the Association, q 
paper was presented which described the Guggenheim 











Prof. Thorndike Saville, 
New York University A. F. Dappert, Retiring 
President 


process of chemical sewage treatment and set forth the 
results from a small experimental unit operated on New 
York sewage by the Guggenheim Laboratories. Visitors 
inspected a 50,000 g.p.d. plant then ready for shipment 
to Chicago for making further studies on the Chicago 
sewage at the North Side plant. It was the results from 
6 months of continuous operation of this demonstration 
plant, that Major Gleason reported on. 

The sewage, he said, was first subjected to chemical 
precipitation involving the use of a ferric salt (dosages 
averaging 28 p.p.m. iron) and small additions of lime. 
The effluent was then passed through zeolite beds to 
remove soluble basic compounds, principally nitrogenous. 
Lime added had been only that required (average 4 
p.p.m.) to-maintain a pH value of 7.6 in order to protect 
the zeolite and afford satisfactory sedimentation of pre 
cipitated solids. The dosage of ferric sulphate had been 
varied at times to compensate for changes in character of 
the sewage. The zeolite beds had been washed and then 
regenerated with brine solution every 24 hours. The 
greatest individual improvement made during the 6 
months of operation under a variety of seasonal condi- 
tions, was the increase in sludge cake yield by the vacuum 
filter. The original 0.7\ lbs. of dry solids per square foot 
per hour had been raised to 6 Ibs. and better, the mois 


ture content of the cake during the high yields being 75 | 
per cent. 
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The disposal of sludge cake in a two stage incinerator 
involved drying it to an 8 per cent moisture content 
without odors) in the first section and incineration to 
ash in the second section. The acid treatment of the 
ash to recover sulphate of iron for re-use had given no 
difficulties. The plant for recovering ammonia and re- 
generation of the brine had operated satisfactorily. Only 
one man on each shift had been required to operate the 
purification units in the plant while the operation of the 
iron and ammonia recovery units required one man for 
each, the work being done on the day shift only. 

Major Gleason pointed out that the plant had been 
operated by workmen from the District’s North Side 
plant and all samples had been taken under the direction 
of Dr. F. W. Mohlman and examined in the District’s 
laboratories. The average B.O.D. reduction for the en- 
tire period had been 91.2 per cent—the minimum being 
88.3 per cent and maximum 95.0 per cent. That had 
compared favorably with the _89 per cent average re- 
duction by the large North Side activated sludge plant 
during the same period for which a minimum of 86 per 
cent and maximum of but 92 per cent was recorded. 
Removal of suspended solids had averaged 97.4 per cent 
as against that of 90.4 per cent by the large activated 
sludge plant. Removal of organic nitrogen averaged 
79.3 per cent in the demonstration plant and 74.7 per cent 
by the activated sludge plant—the ammonia removal 
being 67.4 and 51 per cent respectively. Of the B. coli 
97.7 per cent were removed by the Guggenheim process. 

Major Gleason offered some figures to cover construc- 
tion and operation costs of various sized plants from 3 
to 100 m.g.d. capacities, if built under New York City 
or Chicago conditions. He cautioned, however, that such 
cost data was to be considered only in the light intended, 
for no general figure should be cited in view of the fact 
that costs of sewage treatment plants and operating costs 
were dependent on the variety of conditions to be met. 
The construction costs per m.g.d. plant capacity varied 
from $70,300 for a 3 m.g.d. plant to $30,250 for a 100 
m.g.d. plant. Predicted operating costs, varied from 
$18.30 for a 100 m.g.d. plant to $36.84 for a 3 m.g.d. 
plant, whereas, capital cost (8 per cent interest and de- 
preciation) varied from $6.63 to $15.40 per million 
gallons. Although the ammonia recovered would amount 
to 100 pounds per m.g. possible income from ammonia 
sales had not been considered, he said, in arriving at the 
above costs of operation—nor, had the heat from the in- 
cineration of sludge been given any value. 

Lancpon Pearse, Chief Sanitary Engineer of the 
Chicago Sanitary District, being unable to attend the 
meeting, discussed Major Gleason’s paper by submit- 
ting a written statement read in his absence. Mr. Pearse 
explained that the comparison of the effluent from the 
North Side plant (activated sludge) and the Guggen- 
heim plant effluent was not entirely fair. The large plant 
was not operating at its highest efficiency whereas the 
Guggenheim plant was being carefully attended. The 
removal or oxidation of the nitrogenous materials had 
been about the same for both plants but admittedly the 
Guggenheim process had effected a higher removal of 
suspended solids. The 5 day oxygen demand of seeded 
samples of the Guggenheim effluent had been 9.5 p.p.m. 
as compared to 5 p.p.m. on unseeded samples. 

Mr. Pearse commented on cost comparisons by saying 
that power prices were not subject to the variations that 
chemical prices were and therefore a speculative element 
appeared in chemical precipitation processes. Of all such 
processes that had been offered to date, the Guggenheim 
process seemed to be the most complete, and, one capable 
of high efficiencies. He felt that large scale operations 
were now desirable to determine costs and settle ques- 
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tions of practical control of the process and its freedom 
from incinerator odors. Some caution should be shown 
in cost discussions when comparing this important feature 
with that of other processes. The future of the process 
hinged on first cost, the feasibility of recovery of ferric 
salts from the incinerator ash, recovery of ammonia and 
royalties to be charged. Mr. Pearse closed with con- 
gratulations to Major Gleason and other Guggenheim 
authorities who had developed and demonstrated the 
process. 

WELLINGTON DoNaLpson, Consulting Engineer, New 
York City, said that it was quite valuable to have available 
the impartial analytical results comparing the effluent 
from a large and well operated activated sludge plant 
with the Guggenheim plant effluent for a six month 
period. The better removal of suspended solids, appear- 
ance of effluent and the somewhat greater oxygen de- 
mand and organic nitrogen removals revealed an ap- 
preciable and consistent superiority of the process over 
the activated sludge process. The questions of costs 
of structures and operations can not be definitely settled 
until a practical scale plant is constructed and operated 
but, in the meantime, the figures presented by Major 
Gleason must stand as a challenge when considering com- 
pactness of structures, completeness of treatment and 
freedom of odors. He wished 
to congratulate Major Glea- 
son on the methods employed 
in projecting the enterprise 
to wit, the development and 
publication of facts prior to 
exploitation of the process. 

ALEXANDER Potter, Con- 
sulting Engineer, New York 
City, considered the practi- 
cability of obtaining a degree 
of purification superior to 
the best biological process 
(activated sludge) an impor- 
tant contribution to the art 
of sewage treatment. The 
fact that chemical processes 
(supported by his observa- 
tions at Atlanta and Philadel- 
phia), operated satisfactorily "eer of 
with radical variations en- 
countered in sewage charac- 
ter, was a point of very prac- 
tical meaning to one familiar with the ill effects of varia- 
tions in sewage character on biological processes. As to 
sludge volumes, 1,770 lbs. of dry solids yield per M.G. 
compared with 1,965 Ibs. produced at Atlanta where the 
average suspended solids had been 159 p.p.m. as com- 
pared with 133 p.p.m. at Chicago. Such moderate sludge 
volumes were quite different from the 3,000 to 4,000 Ibs. 
per M.G. expected from the older precipitation proc- 
esses. Furthermore, when compared on a volume basis, 
the activated sludge process produced 6 times the volume 
of sludge to be expected from modern chemical precipi- 
tation—the chemical sludge being a character more amen- 
able to economical disposal than the biological sludges. 
Mr. Potter felt that there was a wider application for a 
process giving an’ intermediate and less costly treatment 
and he would be interested to learn from Major Gleason 
what purification had resulted when less complete treat- 
ment was given. He stressed the flexibility of the chem- 
ical process for meeting seasonal demands in respect to 
degrees of treatment and also for dealing with difficult 
wastes and sewages. 

Mayor GLEASON, in reply, stated that the effluent when 
by-passed around the zeolite filters would contain about 
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20 p.p.m. suspended solids but the oxygen demand re- 
duction would average 80 per cent. In reply to other 
questions, he said, that in computing the reported net 
costs for treatment, nothing had been credited to the 
ammonia recovered. The required ground area for a 
plant would average 2,400 sq. ft. per m.g.d. plant ca- 
pacity. 
the oxygen demand reduction was less affected than the 
appearance of the effluent. 

E. T. Kittam, Consulting Engineer, New York City, 
basing his remarks on recent experiences, said that it 
would have been interesting to compare the performance 
of the chemical process with that of a smaller biological 
plant. From observations he had found efficiencies of 
small activated plants much more erratic and of a lower 
order than that reported for the large Chicago plant. 
That 80 per cent B.O.D. reduction could be attained 
without filtration, was not out of line with his experi- 
ences with chemical precipitation but he felt that a filter 
of some sort was justified on the score of improving ap- 
pearance of effluents. The ability to vary the perform- 
ance of chemical plants all the way from plain sedimenta- 
tion up the scale to 80 or 85 per cent complete purifica- 
tion had a distinctive practical and economic aspect. 

“Selection and Utility of Porous Diffuser Plates and 
Holders”—ANvrew B. Hotmstrom, Norton Com- 
pany, Worcester, Mass. 

Mr. Holmstrom in discussing the selection of porous 
plates and holders for air diffusion, stated that the ease 
with which plates could be removed from the tanks for 
cleaning was a highly important consideration. The 
trend was distinctly away from the fine grained plates 
for activated sludge plants. The pore size of plates with 
a rating of 40 cu. ft. per min. per square foot was only 
0.3 m.m. diameter as compared with the 0.21 m.m. size 
of pores in plates having a 20 cu. ft. rating. Pressure 
losses through 40 cu. ft. plates, however, were less than 
half that for 25 cu. ft. plates. Plates with a rating of 
50 cu. ft. would be used in some cases and Chicago and 
Indianapolis were already using 35 cu. ft. plates. 

In discussing types of plate holders, Mr. Holmstrom 
described the advantages of the new plate holders of 
aluminum which have been perfected by the Aluminum 
Company of America. He also referred to a novel type 
of plate holder, which had been designed for the Dur- 
ham, N. C., plant by Wm. B. Piatt, to set in a vertical 
position and emit air horizontally in two directions. 

Frank C. Ror, Engineer, Carborundum Company, 
Niagara Falls, N. Y., said, that the chief value of the 
coarse grained plates was the less likelihood of clogging 
and reduction in power consumed. The larger size of 
bubbles had not reduced the efficiency of aeration to any 
practical extent. On these three scores the more porous 
plates and tubes were being prevalently specified. Tubes 
were favored by many on account of their ease of re- 
moval from the tanks for inspection for cleaning. Mr. 
Roe also outlined the various methods of installing plates 
in plate holders. 

W. R. CopeLtanp, Chief Engineer, Connecticut Board 
of Water Purification, discussed the relationship between 
depth of tank, size of bubbles, pressures and speed of 
travel upward and their bearing on efficiency in aeration 
practice. 

“The ‘Why and How’ of Sewage Research in New 
York State’—Proressor THORNDIKE SAVILLE, New 
York University, New York City. 

Professor Saville outlined the plans of the Associa- 
tion Committee on Research, of which he is chairman. 

Among the proposed work of the committee was the 
recording and analyzing of existing sewage facts; trying 
and developing new processes; evaluation of patented 


As to the reducing of the dosage of chemicals: 
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processes offered; stream studies; true research, 

list of problems cited loomed large. Among the im- 
portant ones was a study of the effect of industria] Wastes 
on the various treatment processes looking to a means 
of correcting such difficulties. The disposal of super- 
natant liquor from sludge digesters was another. 

Pror. Earte B. Puecps differentiated between ex. 
perimentation, frequently spoken of erroneously as re. 
search, and true research. He believed that studies of 
fundamentals were highly desirable. 

Dr. Rupo_rs remarked that the scope of the program, 
sounded rather broad. Speaking from experience dy. 
ing the past 12 years, he would recommend concentration 
on selected problems, fewer in number. 


Harry E. Jordan Next President 
of the A. W. W. A. 


Being the single nominee 
to the presidency of the 
American Water Works As- 
sociation for the year 1934- 
1935, Harry FE. Jordan, 
Chemical Engineer and Su- 
perintendent of Filtration, 
Indianapolis Water Com- 
pany, is to be the next presi- 
dent of the Association. 

Mr. Jordan, except for a 
period of World War Serv- 
ice in the U. S. Army, has 
been connected with the In- 
dianapolis Water Company 
continuously since 1903—the 
year of his graduation as a 
budding chemist from Frank- 
lin College. Starting in the 
laboratory in 1903, his pres- 
ent position as Superinten- 
dent of Purification was cre- 
ated in 1911. He has served 
well, the association of which 
he is to become president, for a number of years. In 
1923 he was chairman of its Water Purification Division 
and in 1925 took over the burdensome secretaryship of 
this division, which he has filled continuously since. He 
served as chairman of the Indiana Section of the Asso- 
ciation in 1924 and since 1931 has served this Section 
as its representative on the Board of Directors of the 
National Association. He accepted, in 1932, the difficult 
job of leading the Joint Editorial Board of the A. W. 
W. A. and A. P. H. A. of the Manual of Standard Lab- 
oratory Practice—otherwise known as “Standard Meth- 
ods.” And, he has served the Association in several” 
other and important matters. 

Mr. Jordan is the 4th official of the Indianapolis Water 
Company to be honored by the presidency of the A. W. 
W. A., Frank (no relationship) C. Jordan, now Secre- 
tary of the company, having been the most recent (1924 
1925) to serve. Carlton E. Davis, now manager of the 
Philadelphia Suburban Water Company, was President 
in 1920 and F. A. W. Davis (deceased) in 1896. 

Well, Harry, this being 1934, we all toast the Presi- 7 
dent-Elect in a manner appropriate—with liquids as legal 
as water. Here’s to you: You have won your spurs! 





H. E. Jordan 


v 
ARTESIAN WELL, 2,728 Fr. Deep.—An artesian well 





2,728 ft. deep has been bored at Aulnay-sous-Bois, near 
Le Pourget, France, the Paris airport, to supply drink- 
ing water to the north-eastern districts of the city. The 
work was completed in the remarkable short time of four 
months. 
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HAT is Super-DeLavaud Pipe? . . . It was this 
W cicstion that took about twenty editors and news- 

hawks, representing the technical press, to the 
Burlington, N. J., works of the U. S. Pipe and Foundry 
Company on the 24th of January. There they saw some- 
thing new in cast-iron pipe manufacture—an improved 
process of centrifugal casting productive of “shatter- 
proof” pipe, with its resistance to impact toughness in- 
creased many fold. 

Manufacture of centrifugally cast pipe by the De- 
Lavaud process of spinning the molten iron into pipes 
in rapidly revolving water-cooled metal molds, was intro- 
duced in America in 1922. Production of pipe by this 
process during the ensuing years approximates 85 million 
feet. The uniformity of wall thickness, density of struc- 
ture and increased tensile strength of centrifugally cast 
pipe were the chief points of its superiority over pit cast 
pipe and permitted production of thinner walled and a 
less expensive cast-iron pipe. 

The products had one shortcoming, a limited resistance 
to impact; a condition shown to have been caused by 
the rapid chilling of the molten iron at its point of con- 
tact with the water-cooled mold. Because of this and 
other considerations, it was the opinion of a forward- 
looking Board of Directors of the U. S. Pipe and Foun- 
dry Company that a Research Department should be es- 
tablished and manned with a staff qualified to study pipe 
manufacture and evolve means of improving the produc- 
tion and quality of cast-iron pipe. And, even in the face 
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Machine Used for Impact Tests. (Machine and Test Were 
Developed by U. S. Pipe & Foundry Co.) 






WHAT IS SUPER-DE LAVAUD PIPE? 





The Impact Tests Under Way. Scrutinizing Editors 
Watch Closely for the Appearance and Nature of 
Ruptures from the Maximum Hammer Drop. 


of the depression, a research laboratory was equipped 
and manned in 1930. 

One of the first aims of the new research department 
was that of overcoming damage resulting from rough 
handling of pipe in transit and in the field—a problem 
which faced all manufacturers of cast-iron pipe. Meth- 
ods were sought for toughening the pipe in order to in- 
crease its resistance to impact, i. e., the production of a 
“super-pipe” with shatter-proof qualities heretofore un- 
attained. 


Value of Research Demonstrated 


How well the research and development engineers and 
chemists, working under the direction of Dr. F. C. Lang- 
enberg, have attained its aims, lies in the answer to the 
question—‘What is super De Lavaud pipe?” To best 
answer that question the production and resistance tests 
applied to the product was demonstrated to representa- 
tives of the teshnical press on January 24th. 

Lectures and demonstrations, by Dr. Langenberg and 
staff members of the Research Department, revealed that 
a patented process, entailing the use of a small quantity 
of a finely ground powder to produce an insulating film 
of spider web thickness on the interior metal sur- 
face of the centrifugal mold, had proved to be effec- 
tive in retarding the chill of the pipe sufficiently to 
produce a marked toughening of the metal structure. 
No change whatever had been made in the metal composi- 
tion or in its preparation prior to molding. In a nutshell 
that constitutes the whole story, which is as simple as it 
sounds—provided one knows how to apply that film, and 
what material to employ. 

Having established the fact that the scheme was work- 
able, the selection of the most suitable powder and the 
evolution of the most practical method of’ application 
entailed extensive experimentation and numerous cut and 
try procedures. 
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A Moment of Discussion Between Tests. 


a narrow blunt edge at its center contact with the pipe, 
was trigger dropped onto the pipe repeatedly. Starting 


The Anti-Chill Process 


The process as finally established involves the use of 
a pulverized iron alloy. The finely pulverized alloy is fed 
from an accurate and specially designed dry-feed ma- 
chine into the intake of an air blower which delivers the 
air powder stream through a pipe line to a jet nozzle of 
ingenuous design. This nozzle is located at the front end 
of the travelling spout which discharges the molten iron 
into the revolving pipe mold. It is so placed as to apply 
the thin film of ferro-alloy dust in a ribbon just barely 
ahead of the closely following ribbon of molten iron. The 
same centrifugal force holds the powder in place that 
uniformly spreads and holds the fluid iron in place against 
the mold. The theory in explanation of the anti-chill 
effect is that the powder absorbs a small amount of gas 
(air in this case, but other inert gases serve as well) 
which is tremendously expanded when the molten iron 
strikes: And, thus, the iron rides on a blanket or cushion 
of gas which serves as an efficient insulator against in- 
stantaneous chilling. The intriguing feature of the proc- 
ess is that it does the job so simply and inexpensively. 
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Regardless of the explanation, the whole amount of 
powdered ferro-alloy (200 mesh and finer) required, fog 
an operation which turns out an 18-ft. length of 12-tned 
pipe, is but 8 ounces—only about three-fourths of g 
drinking glass full. To insure even distribution of gs 
small a volume over the mold wall area to produce a 
proper thickness was not a simple problem. 


Further improvement in the pipe has resulted from 
development of a newly improved and patented annealing 
process, insuring uniform heating completely across the 
annealing oven by electrical thermo couple control, Tp 
this process a lower temperature and longer period of 
annealing is provided than was true of the process super- 
ceded. 


A Marked Change in Metal Structure 

The question—Why does slow chilling create a tougher 
and more ductile product?—is answered, not by any 
change in chemical composition, but, by a marked change 
in the nature of the molecular and crystallographic ar- 
rangements of the pure iron within the walls of the pipe, 
Microscopic examinations looking into the metallo- 
graphic structure of the rapid chilled ordinary DeLavaud 
pipe, in comparison with slow chilled Super DeLavaud 
pipe, show marked differences. The more brittle struc- 
ture of the outer half of the wall thickness of the old pipe 
no longer appears. Instead, a dendritic (tree-like) struc- 
ture with branches like those on the fir and balsam, inter- 
locking as in a dense forest or thicket, is found to exist, 
These “tree branches” of pure iron, as might be expected, 
make for toughness of the metal. It is also this fibrous 
iron structure which accounts for the new pipe being 62 
per cent more ductile, 100 per cent more shock-proof and 
considerably more amenable to drilling, threading and 
machining. 


Improved Characteristics of the New Product 


The outstanding improvement is the greater resistance 
of the new pipe to rupture created by shock. 

The standard test of such resistance, developed by the 
U. S. Pipe and Foundry Company, was demonstrated 
in order to reveal the difference between DeLavaud and 
Super-DeLavaud pipe. A section of pipe was filled, and 
kept under a 65-lb. water pressure. It was clamped at 
points two feet apart and at the center (1 foot from each 
support) a drop-hammer, weighing 50 pounds and having 


























8-in. DeLavaud Pipe Tested to Failure by Internal Water Pressure. (Above, Standard DeLavaud. Below, Super-DeLavaud) 
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with an initial drop of 6 inches the height was increased 
2 inches with each succeeding blow, the hammer striking 
the same point at each trigger pull. As the drop was 
increased a hair crack appeared. Then, on further in- 
creasing the drop, the crack began to “weep” and eventu- 
ally the pipe failed and water gushed through. 


In the duplicate tests witnessed on January 24th the 
first crack and first “weep” were simultaneous on the old 

ipe at a drop of 2.83 ft. and the pipe failed at the 3-ft. 
drop in one test and at 4.33 ft. on another. The “Super ; 
pipe showed a hair crack at 2.83 ft. also, but no ‘weep- 
ing.” To bring about failure of the new pipe the maximum 
hammer drop of 5 feet was reached and had to be re- 
peated on one test 6 times and on another 11 times, re- 
vealing an impact resistance considerably above the 100 
per cent increase over the old pipe which the improved 
process 1s claimed to produce. 

Perhaps the most interesting aspect of the test to this 
observer, was the difference in the nature of the rup- 
tures. On the old pipe a single long crack or rip ap- 
peared suddenly and extended far on each side of the 
hammer, whereas, the cracks in the improved pipe were 
radial (spider like), jagged and short. After “weeping” 
had started it looked as though the repeated hammer 
blows were healing the “wound” as rapidly as it was 
spreading it and gushing was spotty and mild—more of 
a boiling. Greater malleability of the new pipe was 
clearly in evidence in these tests. 

On bursting a pipe with hydrostatic pressure the new 
pipe actually tears or rips open and does not shatter as 
is the case with the old DeLavaud pipe with its outer 
shell of crystalline structure (see illustrations ). 

Asked about the cutting qualities of the improved 
pipe—the reply was, that lined pipe could be cut more 
easily and with less danger of damage to the lining than 
was true of the more brittle pipe. Further, the machin- 
ability of the new pipe was reported to compare favor- 
ably with that of grey iron castings. 

As the old saying goes, “seeing is believing.” Such 


.demonstrations as those witnessed by the writer at Bur- 


lington, N. J., backed by statements of actual users of 
the pipe during 13 months of experimental production, 
makes doubly impressive, this material and fundamental 
improvement in cast-iron pipe manufacture. 

The value to industry of applied research and vision 
of executives, who have the ability of looking ahead, has 
been again demonstrated in a very real manner by U. S. 
Pipe and Foundry Company. 


v 
New Device for Hauling and 
Dumping Dried Sewage Sludge 


Designed for Springfield Sanitary District 
By W. B. Walraven* 


T sewage treatment plants using sand drying beds, 
the removal of the dried sludge presents a trouble- 
some and almost continuous problem. At the 

different plants the mechanics of removal vary consider- 
ably. Some plants employ trucks which run upon fixed 
or movable runways while others use industrial railway 
equipment. A few, particularly the very largest plants, 
have tried the development of specially designed sludge 
stripping mechanisms. 

_ At the sewage treatment plant of the Springfield San- 
itary District, sludge-was until reeently removed in trucks 
which ran upon tracks composed of heavy oak planks. 
The placing and removal of these planks entailed a con- 


—_——. 


*Engineer, Springfield Sanitary District, Springfield, III. 
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siderable amount of labor and were not altogether sat- 
isfactory. Sometimes the trucks ran off the planks with 
the result that the sand beds became badly cut up. 

We made estimates comparing the cost of fixed run- 
ways of concrete or steel channels, and of industrial 
railway equipment, and had almost decided to build fixed 
steel tracks, when an entirely new idea was presented. 

The Allis-Chalmers Mfg. Co., which maintains a trac- 
tor plant at Springfield, suggested a crawler-type tractor 
upon which side dump sludge bins could be mounted. 
The technical problems involved are many and quite in- 
teresting to tractor designers, although we were inter- 
ested only in the final outcome. After a few weeks’ 
study of the problem, the chief engineer of the A.-C. 
Tractor Division, offered designs for bins to hold two 
and three-quarters cubic yards of sludge, equally divided 
between the two sides, and provided with dumping levers 
which can be operated from the driver’s seat. 

The superimposed load added to that of the tractor 














Utility Tractor Equipped with Sludge Removal Gondola, De- 
signed by Allis-Chalmers Mfg. Co. for Springfield’s Sewage 
Treatment Works 


results in a uniform pressure of ten pounds per square 
inch under the surface of the crawlers in contact with 
the sand. The loading edges of the bins are about 3.5 
ft. above the sand. 

Our experience with the machine has been satisfactory, 
and we were particularly pleased to note that the crawlers 
cause very little disturbance to or compacting of the sand 
bed. Due to the extreme mobility of the tractor it can 
be placed within easy loading distance, with the result 
that we now are able to clean a sludge bed in much less 
time than was formerly required. We have found that 
the bins dump the load freely. The sludge being dumped 
forms windrows on either side of the tractor. When the 
disposal area is filled, the tractor is run on top of the 
sludge and windrows are started at a higher level. 

In the design of the mechanism, the Sanitary District 
required that the bins be easily removable, so that the 
stripped tractor might be available for other purposes 
around the plant. Shortly after the unit was purchased, 
we had occasion to build an earth levee, in the construc- 
tion of which the tractor played an important part. We 
found that three laborers required about thirty minutes 
for the removal of the bins, and slightly more time to 
install them on the tractor again after the levee was 
completed. 

We believe that this new device will find a wide appli- 
cation and will probably supplant most of ‘the methods 
heretofore commonly employed in stripping sludge from 
drying beds and transporting it to the dumping areas. 
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MEETING OF SANITARY ENGINEERING 
DIVISION OF THE A. S. C. E. 


N the meeting of the Sanitary Engineering Division 

of the American Society of Civil Engineers in New 

York City on January 18th, the following papers 
were presented : 

“On the Flow of Water Through Sand”—Prores- 
sOR GorDON M. Fair, Harvard University, Cambridge, 
Mass. 

Professor Fair reported in abstract on extensive and 
fundamental studies of the behavior of sand beds in 
relationship to loss of head during filtration and bed 
expansion during washing. In this work new formulae 
for calculating predicted losses of head and expansion 
of bed have been developed, which take into account 
ratios of “volume to shape” and “area to volume” of 
the sand grains. The Hazen formula for loss of head 
in sand beds, having been developed for unstratified sand 
with a high uniformity coefficients, was satisfactory un- 
der such conditions but not so for the stratified beds in 
rapid filtration practice. Therefore, studies had been 
undertaken to develop the new loss of head and expan- 
sion formulae, the various factors of which Professor 
Fair analyzed. He showed that there would be a dis- 
tinct variation of expansion for round or worn sand; 
of sharp bank sands; and, angular beach sands—the ex- 
pansion varying as the square of the area-volume ratio. 
He showed that the loss of head through clean sands be- 
came less per foot of depth as the uniformity coefficient 
increased i.e. uniform grain sizes produced higher loss 
of head in a given depth than non-uniform sands. 

FRANK W. HeErrInG, Associate Editor, Engineering 
News-Record, New York City, pointed out the fact that 
the formulae developed by Professor Fair, in addition 
to sands, applied to all other porous media as well. 
Stratified rapid filter beds were in reality a series of 
filter beds, with the finest grained at the top—each 
stratum having a high uniformity of grain size. The 
development of “factors of permeability” constituted an 
outstanding contribution. To put filter sand specifica- 
tions on a rational basis Mr. Herring thought that it 
would be necessary to consider several factors in addi- 
tion to loss of head and sand expansion characteristics— 
the character of floc being perhaps the most important of 
the factors. Selection of sands would be based on two 
major considerations—economy of operation as against 
safety. The first would come through the use of large 
grained sands, whereas, the second put a limitation on 
the porosity of the bed and favored smaller sized grains. 

Rozert E. Horton, Consulting Engineer, Albany, 
N. Y., considered the work of Professor Fair as of 
fundamental importance since it would apply to hydraulic 
flows through porous soils as well as sand beds and the 
contribution would prove to be of considerable engineer- 
ing value. 

Proressor Fair, in closing the discussion, said that 
a question raised in his mind was—Are we doing the 
right thing in using non-uniform sands in filters? Why 
shouldn’t coarser sands of a high uniformity of grain 
size be specified, with appreciation that the whole depth 
of bed would then become effective in filtration practice. 

“Underground Corrosion’—K. H. Locan, Chief 
Underground Corrosion Section, Bureau of Standards, 
Washington, D. C. 

In Mr. Logan’s absence his paper was read by Leonard 
P. Wood, of the N.Y. Board of Water Supply. The 








paper stated that there were 450,800 miles of trunk water 
pipe lines in the U. S. and that corrosion losses could 
be estimated at roughly 75 million dollars annually. 
Studies of corrosion of water mains dated back to the 
work started in 1927 by the Cast Iron Pipe Research 
Association. In soil corrosion, unevenness of attack was 
the important consideration and usually the bottom of the 
pipe suffered from corrosion more than did other parts, 
Differences in the electrical potential in the metal was 
another important factor. Studies by the Bureau of 
Standards had indicated that the “pattern” of corrosion 
was determined by the type of soil rather than the nature 





Prof. Chas. Gilman Hyde, 
New Chairman of Executive 
Committee and the Division 


H. Burdette Cleveland, New 
Secretary of the Executive 
Committee 


of the metal. Many factors, such as oxygen supply and 
acidity of soil, had a bearing. But, the electrical con- 
ductivity of soils (indicating moisture and salt con- 
tent) had proved to be important and the most practical 
index for predicting corrosivity characteristics of soils. 
To reduce corrosion losses, soil surveys, involving con- 
ductivity tests, would reveal the need of localized pipe 
protection where most necessary. Selection of pipe ma- 
terials was next in importance—copper and its alloys 
being universally more resistant than iron and steel, 
Thickness of the pipe wall was probably more important, 
from a practical angle than employing thinner but more 
resistant materials. For continued long time protection, 
protective coatings, such as used in the past, had a ques- 
tionable value in Mr. Logan’s opinion. Improved coat- 
ings were being developed to effect greater durability and 
dependability. 

He showed that increasing the wall thickness of pipe 
by 40 per cent, extended the useful life of the pipe from 
14 years to 27 years. Coatings added had been equivalent 
to a 13 year extended life to pipe and therefore, even 
assuming a breakdown of the coating, an additional cost 
of 10 per cent to cover the expense of coating was justi- 
fied. Bituminous coatings had failed due to pinholes 
or blisters and puncture during pipe laying and therefore 
the application of a reinforcing cover over bituminous 
coatings was advocated. Mr. Logan referred to the 
value of an electric method (spark jump) now used on 
pipes at the trench side to detect faulty (leaky) coatings 
before laying. 

Discussions by John R. Baylis and Thomas H. Wolfe 
(by letter) were presented by title only. 
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In reply to a question, as to merits of steel vs. wrought 
iron, Mr. Wood replied that in general observations had 
not indicated one to be preferable to the other. Soil 
quality would determine the selection of material. 

ouN R. SKINNER, of Rochester, reported an observed 
superiority of wrought iron mains over steel at Roch- 
ester and where coatings had been punctured the protec- 
tion had been good for 10 years only. 

“Report of Committee on Water Supply Engineer- 
ing”—Tuomas H. Wicern, (Chairman) Consulting 
Engineer, New York City. Kae | 

The most interesting and illuminating of the commit- 
tee reports was that presented by Mr. Wiggin. It con- 
stituted a review of recent developments in water supply 
engineering and the evaluation of equipment and prac- 
tices introduced during recent years. 


Particular engaging advances, he said, included such 
developments as the drawing up of individual specifica- 
tions for cements to be employed on specific projects, 
rather than adhering to standard specifications previ- 
ously considered satisfactory for good cement. Limits 
had been set on heat production during cement hydration 
and hardening of concrete in dams and other massive 
structures. Such limits had entered the specifications 
drawn for cement used in the Pine Canyon Dam at Pasa- 
dena and the Boulder Canyon Dam. In placing concrete 
(0.95 bbl. cement to the cubic yard) internal vibrators 
had been effectively used on the dam for Pasadena. The 
cement water ratio used was 1. to 1.68 resulting in a 
“slump” of but 1 inch or less. Concrete shrinkage to 
completion had been hastened in the Boulder Dam by 
circulating cooling water through steel pipes embedded 
in the concrete—such being spaced about 5 ft. 9 in. (cen- 
ter to center) throughout the mass of concrete. 


Concerning trends in steel pipe usage, he referred to 
the general acceptance of fusion (plate or strip) welding 
in shop and field to produce a pipe with a smooth water- 
way and, also, the use of combinations of fusion welding 
and sleeve couplings of the Dresser type for jointing. 
Examples had been the 30 in. line at Tamaqua, Pa., and 
the 78 in. line for Seattle. Spiral welded steel pipe had 
come into the market recently and had shown good qual- 
ities on test. 

In the cast-iron pipe field the trend had been decidedly 
toward more universal use of centrifugally cast pipe. 

“Transite” pipe of cement mortar and asbestos repre- 
sented a new material in American practice, designed to 
resist internal corrosion and soil attack. The largest in- 
stallation had been that at Winnipeg—2,400 ft. of 14 and 
18 in. size being laid. It was being experimentally tried 
at other points also. 

Cement lined C.1. pipe, with or without a coating of 
bituminous material to prevent leaching of salts and 
hardening of the water, had come into more general use 
to maintain the high initial capacites of new pipe. Steel 
pipe had been bitumastically lined and protected outside 
with a combination of reinforced mortar wrapping or 
gunite to give a combined thickness of 2 in. Notable 
examples of machine lined and machine wrapped fusion- 
weld pipe had been those of San Francisco and Seattle— 
56 to 78 in. steel pipe being thus protected. Bitumastic 
linings centrifugally applied to steel pipes in the field 
had been used on the Tamaqua, Pa., the Seattle and 
Washington, D. C., projects. The same practice has 
been followed by the Washington Suburban Sanitary 
District for lining cast iron sewer pipes; at New Haven, 
Conn., Newark, N. J., and Newton, Mass., for water 
pipe. 

_A method of testing for bituminous coating imperfec- 
tions in the field, involving the use of high potential cur- 
rent placed on the pipe and a spark detector which travels 
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along the pipe, had been recently developed. Using the 
tester a pipe could be insured as being free of leaks and 
pinholes in the coating just before lowering it into the 
trench—a valuable last rite before final interment. 

In taste and odor removal from waters, activated car- 
bon used in combination with chlorination seemed the 
most dependable method available. Carbons varied in 
their activity and adsorption capacities and therefore 
must be considered on this basis when making selections. 
With prechlorination to destroy tastes, the work of the 
carbon was facilitated and the required amounts reduced. 
Bleaching clays for adsorbing and removing tastes and 
odors had not proved their value. Their chief value was 
that of a floc increasing material and only incidentally 
that of taste and odor removers. Improvements in chlor- 
ination, with and without ammonia, had continued. The 
wide usefulness of prechlorination in heavy dosages has 
been proven in recent installations. The determination 
of residual chlorine had become complicated by the in- 
troduction of ammonia and a new technic was in process 
of development. 


In settling (coagulation) basins slotted cross baffles 
had been effective for improving displacement and im- 
proved sedimentation. 

Concerning improvements to pumps and prime movers 
the report directed attention to the increased efficiencies 
of centrifugal pumps and motors within very recent 
years. As the result of keen competition by manufac- 
turers, a 90 per cent efficiency in centrifugal pumping is 
now available, whereas 80 per cent was considered high 
only a few years ago. Better hydraulic design of im- 
pellers and casings, together with increased driving 
speeds of prime movers, had been primarily responsible. 
Elimination of close clearances had meant design charac- 
teristics which maintain their high efficiency values in 
pumping—not easily lost by wear. Recent bids on 6 
centrifugal units of 50 m.g.d. each for Chicago named 
guaranteed efficiencies of not less than 91.5 per cent. As 
to electric motors; synchronous motors are now preva- 
lently used in sizes above 100 h.p. and efficiencies have 
been generally increased—one bidder guaranteeing a 
98.41 per cent efficiency of 1,500 h.p. synchronous mo- 
tors for Chicago. Recent tests elsewhere have shown 
96.5 per cent efficiencies for 350 to 650 h.p. synchronous 
motors. 

The use of Diesel engines for horsepowers below 400 
had been on the increase, indicating a growing recogni- 
tion of the economy and reliability of this type of prime 
mover. The perfections to high-speed steam turbines ap- 
peared to be the outstanding development in steam pump- 
ing during the past few years. The result is that these 
efficient and low cost drivers are now installed almost 
exclusively in steam plants requiring more than 200 h.p. 
Flexibility of operation was superior to motor drive and 
closely approached that of steam pumps. 

Mr. Wiggin pointed out that improvements on check 
valves had been notable during the past few years. The 
ordinary swing check, while cheap in first cost, was dear 
in operating and maintenance costs because of friction, 
leakage and water hammer. The cone type of free-open- 
ing and gentle closing check had been a particularly valu- 
able addition; had reduced water hammer and lowered 
operating costs. This statement was backed by his own 
experiences. 

As to flow measuring devices; a 10 ft. Parshall flume 
utilizing the principles of a Venturi meter had been in- 
stalled at Providence, R. I., indicating that this structure 
was beginning to find application in the water works and 
sewerage field as an economical and accurate measuring 
device. 

Tests conducted to evaluate losses of head in bends, 
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tees and crosses on distribution and trunk mains had re- 
vealed that losses from such fittings are in general very 
small and there was no real advantages to be gained from 
the use of wide sweep bends or tees and crosses with 
smoothed out corners. 

The report contained reviews of the work of various 
important committees such as that of the A. S. A. Com- 
mittee on C. I. Pipe, the A. S. C. E. Committee on Ir- 
rigation Hydraulics which dealt with evaporation, scour- 
ing below dams, water movement under dams and silting 
up of reservoirs. Mr. Wiggin called attention to a ten- 
dency, growing out of the depression, to change estab- 
lished methods of utility valuation, depreciation and rate 
making and this subject should be given attention by the 
A. S. C. E. Committee on Valuation and Depreciation 
Procedures. 


Other Committee Reports 


Other reports read in the absence of the chairman was 
that of the Committee on Filtering Materials (W. E. 
Stanley, Chairman) and that of the Committee on Sal- 
vage of Sewage (A. M. Rawn, Chairman). 

The final report on filter sand studies, expected within 
the year, will show the importance of water quality as 
a factor in arriving at specifications for appropriate sand 
for rapid filtration. As to sprinkling sewage filter ef- 
ficiencies and determination of limits of loading, the 
committee questions the practice of depending on B.O.D. 
tests as the yard stick for evaluating the work of filters 
on the determination of loading limits, feeling that there 
were other and important aspects to consider. 

The report by Mr. Rawn outlined the program set 
up, and in part already under way, to establish the prac- 
ticability and limitations of salvage of water from do- 
mestic sewages. Reclaimed sewage water for industrial 
supply and irrigation appeared most immediately feasible. 
The cost, the requirements of quality and the fertility 
values of effluents would all receive study. Possible 
reclamation of sewage water for domestic supply would 
receive study from the standpoint of possible public 
health effects and costs when compared with those of 
obtaining new water under various circumstances. 


New Officers 


The following were elected new officers of the Di- 
vision : 

Chairman of Executive Committee and Chairman of 
the Division—Professor Chas. Gilman Hyde, University 
of California, Berkeley, California. 

_ Secretary of Executive Committee—H. ° Burdette 
Cleveland, Cons. Engr., New York City. 

New Member on Executive Committee—Chas. 

Sherman, Cons. Engr., Boston, Mass. 


W. 
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Myron Borland Reynolds 


With the passing of Myron B. Reynolds in his 53rd 
year, at Maywood, IIl., on January 27, 1934, the city of 
Chicago lost a faithful servant and an efficient City 
Engineer. 

With the exception of two brief periods, while on 
leave of absence, Mr. Reynolds served the city from 
1907 until the time of his death. He was born at Pana, 
Ill., in 1880; was graduated by Armour Institute in 1906, 
as Bachelor of Science, and in 1908 he earned the degree 
of Civil Engineer. With the city, his ability was early 
recognized; his promotion rapid. In 1913, at the age 
of 33, he was made Engineer of Water Works Design 
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and was placed in responsible charge of the design of 
extremely important projects of the water works system 
of Chicago. The Wilson Avenue Tunnels and intake 
crib, costing $3,900,000; Mayfair Pumping Station: 
Lake View Pumping Station and the Western Avenge 
Tunnel were the more important of these. He was ip 
charge of highly important studies of the hydraulics of 
water flow through large tunnels and formulated plans 
for modernizng the older pumping stations by substityt. 
ing motor and turbine driven centrifugal pumps for the 
cumbersome triple expansion pumping engines. 

From September, 1917, to January, 1919, he served as 
Captain and Major in the U. S. Army Corps of Engi- 
neers, after which he returned to the city’s employ, Ip 
1923 he was selected by John Ericson (the city Engj- 
neer) as his first assistant and was given the full title of 
Assistant City Engineer in 1925. Upon Mr. Ericson’s 
death in 1927, Major Reynolds became Acting City En- 
gineer and in 1931 was given the full rank of City 
Engineer—the highest position in the engineering sery- 
ice of the city. 

He will remain well known as Assistant and later City 
Engineer because of his work in modernizing Chicago's 
complex water works system and in getting under way 
experimental filtration looking toward the design of fil- 
tration plants for the city. He lived to see his program 
of metering (always unpopular in Chicago) and plans 
for the first filter plant, together with applications for 
PWA loans and grants of $22,400,000 for the projects, 
approved by the City Council in December, 1933. This 
is perhaps the greatest exhibition of courage in facing 
political disfavor that has occurred in recent years and 
its outcome has established the high regard with which 
the political factions held the opinons and ability of 
Myron Reynolds as engineer and man. 

Mr. Reynolds was a member of Tau Beta Pi engi- 
neering fraternity, the American Society of Mechanical 
Engineers, the American Water Works Association ; was 
Commander of Castle Post of Professional Engineers in 
the American Legion and was a member of other pro- 
fessional societies. Only a short time before his death 
he received the Illinois Society of Engineers’ Medal of 
Award, for 1933, as the senior author of a paper on 
“Chicago’s Water Pollution Problem—Past, Present and 
Future.” 

Mr. Reynolds served as Chairman of the 1927 and the 
1933 Chicago Convention Committees of the American 
Water Works Association, which took charge of arrange- 
ments for these two conventions of the Association. It 
was through his efforts, with the able assistance of Arthur 
Gorman, that these conventions were so successful. He 
was also responsible for the placing of placques to the 
memory of his famous predecessors—City Engineers 
Chesbrough, Cregier and Ericson—at the base of Chi- 
cago’s historic water tower during the 1933 convention. 

Major Reynolds’ influence on men, and in matters of 
engineering policies, will be carried for many years in 
the Bureau he and his illustrious predecessors so ably di- 
rected. In the last years of his life he fought against 
odds and poor health which would have much earlier 
overcome most men of greater vigor. There is a vulgar 
but highly expressive term for such fortitude—guts. It 
was this characteristic, backed by ability, that carried 
Myron B. Reynolds to the success he so richly deserved. 
His name will be added to those which appear on the 
placques at the base of this monument to men responsible 
for the development of Chicago’s Water Works System. 
What more fitting monument could there be to these, 
than is the artistic, historic and secure—“Old Water 
Tower’’—dear to the hearts of all Chicagoans, and ad- 
mired by all? 
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HANDLING SUGAR BEET WASTES 
IN A MUNICIPAL WATER PLANT 


By W. D. LOREAUX 


Superintendent, Water Works, Dundee, Mich. 


soda process for softening, with additional equip- 

ment for treating the raw and semi-finished water 
with alum, activated carbon, carbon dioxide, ammonia 
and chlorine. The raw water supply is taken from the 
River Raisin which for the most part drains rural terri- 
tory. There are few industries that deliver wastes into 
the river. The most notable exceptions being a paper 
mill at Palmyra and two factories, a vegetable cannery 
and a beet-sugar factory, at Blissfield. 

The paper mill wastes give very little trouble, accord- 
ing to information from the Blissfield Filtration Plant, 
which is located on the River Raisin below the paper 
mill but above the canning and sugar factories. The 
distance between the Blissfield and Dundee Filtration 
Plants is about twenty miles, but considerably further 
by river. The cannery waste, which has a high oxygen 
demand value, is delivered to the river in such small 
quantities as to give no particular taste or odor problem 
at this plant. This waste may be accountable in part for 
the higher pre-chlorine requirements during August and 
September and, no doubt, intensifies the tastes and odors 
with which we have to contend in the early sugar waste 
stages, because of the overlapping discharge of the two 
wastes for a period of about a month. But, because of 
the high concentrations and the long period over which 
they extend, it can be said that the major portion of any 
decided difference in taste and odor problems created 
between the Blissfield and Dundee Filtration Plants, can 
justly be traced to the sugar factory wastes, plus the 
natural and unimportant contamination accumulated by 
the river in passing through a rural district. 
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PF so Dundee, Mich., Filtration Plant uses the lime- 
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Diagrammatic Arrangement of Units Comprising the Water 
Purification Plant of Dundee, Mich. 


LSP Low Service Pump 
A & B Mixing Tanks 
C & D Settling Tanks 
E & F Carbonation Tanks 
G Applied Water Line 
H Filters With Clear Water Storage 
HSP High Service Pump 
K Activated Carbon Pressure Type Unit 
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That the sugar factory wastes presented a distinct and 
serious problem in obtaining a palatable plant effluent 
was recognized by George Champe and Associates, Con- 
sulting Engineers of Toledo, O., who designed the Dun- 
dee plant. A pressure type filter tank containing a bed 
of granular activated carbon thirty-six inches deep was 
included in the plant design. Through this unit the ef- 


fluent from the rapid sand filters was pumped enroute to 
the distribution system. The provision of some means 
of eliminating or controlling the tastes and odors was 
a very wise one, for at the time the plant was started 
the river was quite badly polluted by these wastes, mak- 
ing it necessary to throw the carbon filter into operation 
almost simultaneously with the starting of the plant. 








Softening-Filtration Plant, Dundee, Mich. 


Every one connected with a water works in 1930 can 
easily recall that this was a very dry year, resulting in 
river stages that were below normal. The extraordinary 
degree of contamination of the River Raisin, during 
periods of sugar waste flow the first year that the filtra- 
tion plant was in operation, placed an excessive burden 
upon the carbon filter which was far beyond anything 
that had been anticipated at the time of its installation. 
Especially was this true during the season of Steffens 
waste dumping, and the duration of the usefulness of 
the carbon unit was thereby reduced considerably. 


Carbon Unit Fails Under Severe Loading 


The records show that the carbon unit removed tastes 
and odors quite successfully from December, 1930, 
throughout the sugar waste period of the winter and 
spring, the normal river of the summer, and the early 
part of the sugar waste season of the fall of 1931, with 
the exception of the latter half of April, 1931, when the 
carbon filter effluent showed decided odors on both the 
cold and hot tests during periods when the Steffens waste 
was reaching the intake. The sugar factory pumped a 
large volume of this concentrated waste into the river 
in a very short space of time, and to this can be traced 
the immediate cause of the ultimate failure of the carbon 
unit. 

Further failure of the carbon unit to remove tastes 
and odors is indicated as early as September 9, 1931, 
when pre-chlorination was started with the apparent pur- 
pose of removing part of the load of organic matter 
from the carbon filter, thus improving the plant effluent. 
This was partially successful during the early stages, but 
failed a short time after the full weight of the sugar 
wastes reached the filtration plant in early November. 

Additional efforts were made during November and 
December, 1931, and January and February, 1932, to 
eliminate the tastes and odors, by pre-chlorination and 
by direct feeding of powdered activated carbon in addi- 
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tion to the use of the carbon unit. This also was only 
partially successful, even when as high as 7.0 grains per 
gallon of the powdered carbon was fed. The failure of 
this excessively high dosage of powdered carbon was 
probably due to the use of a carbon of low adsorption 
value, the high concentration of the sugar wastes, and 
the impaired condition of the granular carbon in the 
pressure filter. On March 5, 1932, near or after the end 
of the sugar waste season, a different brand of powdered 
activated carbon (Aqua Nuchar) was secured and has 
been used since, with the results that will be discussed 
later. 
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Pre-Chlorine, Carbon and Ammonia Dosages Applied 


After the use of the carbon unit had been abandoned 
and a sample of the granular carbon had been sent to 
the manufacturers, it was found to have taken up so 
much organic matter from the sand-filtered water that 
it could not be reactivated by the use of caustic soda as 
contemplated, when the installation was made. The firm 
that supplied the carbon recommended that the granular 
carbon be packed and shipped to the original manufac- 
turers for reactivation by heat treatment and thereafter 
the carbon unit be used only in conjunction with heavy 
pre-chlorination. The Municipal Council has not seen 
fit, however, to pay the freight charges involved in mak- 
ing the shipment. 


A Comparison of Powdered and Granular Carbon 


When the carbon filter failed to function properly, 
the operator turned to direct feeding of powdered acti- 
vated carbon which practice has the following advan- 
tages: First—it gives the operator the means of varying 
the dosage according to the raw water requirements. 
This requires vigilance and good judgment which, if ex- 
ercised, should result in economical operation. Second— 
it requires inexpensive feeding apparatus and, in fact, 
home-made equipment can be used. Third—the opera- 
tor can apply the carbon at the point where he finds it 
most effective, such as the first mixing chamber, on the 
filters, at any intermediate point or at more than one 
point. 

The fixed carbon bed has the advantage of being auto- 
matic in its removal of tastes and odors and requires 
very little supervision while working properly. It has 
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the disadvantage of requiring extra power to pump 
water for washing the carbon filter bed. With the car. 
bon filter set-up, a duplicate unit with its additional jp- 
stallation cost is almost a necessity, to provide means 
of treating the water during the washing and revivifica. 
tion periods. In lieu of an extra unit an extra suppl 
of carbon may serve the purpose. Superchlorination, jp 
conjunction with the carbon bed, besides oxidizin 4 
great deal of the organic matter, thus relieving the car- 
bon unit of excessive loads of this nature, also would 
have the beneficial effect of eliminating gas-forming and 
other bacteria from the bed itself and prevention of 
decomposition of any organic matter adsorbed by the 
carbon. 

The sugar wastes arrive about October lst and con- 
tinue until about June Ist. They are of two distinet 
kinds: washings from the beets and slicings and the 
Steffens waste. Both of these wastes are highly sensj- 
tive to chlorine in the usual amounts applied in water 
works practice, giving a distinct and disagreeable taste 
and odor which varies from a sweetish beet odor to a 
putrid straw odor. The hot-odor test on the raw water 
gives a characteristic sweetish odor of cooking beets 
when the washings are present and an odor of foul do- 
mestic sewage when the Steffens waste is present. Tastes 
created by both wastes are less objectionable when em- 
ploying superchlorination, as determined in the labora- 
tory by the writer, the firm supplying the carbon filter 
and others. Chloramine treatment is also beneficial. 
Pre-ammonia and pre-chlorine treatment alone does not 
eliminate these odors from the finished waters. They 
are, however, almost entirely eliminated in the concen- 
trations that existed during the past year, when pow- 
dered activated carbon was used in the proper amount 
in conjunction with ammonia-chlorine treatment. 


Results from the Use of Powdered 
Carbon With Prechlorination 

During the past sugar waste season, the washings were 
returned to the river at the rate of about 2 m.g.d. be- 
ginning September 15th and extending to December 27th. 
Perhaps, because of their larger volume and the lack of 











Chemical Feeders, Filter Plant, Dundee, Mich. 


ammonia treatment, this waste constituted a very diffi- 
cult problem to handle, as indicated by the “hot-odor” 
tests which frequently revealed a distinct beet odor in 
the finished water. However, tastes and odors were not 
noticeable in the cold finished water. About the time 
the washings stopped, dumping of the Steffens waste 
from the sugar factory ponds, where it is stored await- 
ing high water in the river, was started. This very 
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BLE I-CARBON, PRE-CHLORINE AND AMMONIA 
TAPDPLICATION DURING THE YEAR JUNE, 1932, 
TO JUNE, 1933 


Period of Normal Summer 


Chemica? River Water 
Treatment June July Aug. Sept. Ave. 
EE. 42 44 42 46 
ee oe Te RE 62 65 1.06 1.09 85 
0 0 0 0 0 


ia NHs p-p.m.. " : . 
Ammonia Nis Pp Beet Washings Period 


Oct. Nov. Dec. Jan. Ave. 

1.6 1.9 2.0 1.6 1.8 

95 85 .90 1.0 .93 

0 0 0 0 0 
Steffens Waste Period 

Feb. Mar. Apr. May Ave. 


Carbon gr./gal.....--- 
Chlorine p.p.m..------ 
Ammonia p-P.™....--- 


bon gr./gal......-- 2.0 2.4 2.5 95 1.96 
aac Serre 1.0 9 9 98 95 
Ammonia p-p.m.....-- 0 13 13 16 14 





malodorous waste did not give as much trouble as the 
washings, perhaps because it was delivered at the rate 
of 100,000 to 160,000 g.d. to the river at high stage. 
Also, ammonia treatment was employed during most 
of the Steffens waste period. (See Table I.) 

By means of pre-chlorination and the application of 

wdered activated carbon, a satisfactory effluent with 
the beet washings was obtained. By means of pre-am- 
moniation, pre-chlorination and powdered activated car- 
bon, a satisfactory effluent was obtained while receiving 
the Steffens waste. The carbon was applied in both the 
first and second mixing chambers. The settling basins 
are equipped with sludge removal piping. The condition 
of the sludge as to odor and frothiness upon removal at 
the end of each day’s operation was taken as a rough 
guide for subsequent carbon treatment. Pre-ammonia- 
tion was accomplished with a solution of ammonium 
sulphate applied in the first mixing chamber. Pre-chlor- 
ination was carried out by means of a solution of cal- 
cium hypochlorite applied in the second mixing chamber. 
The ratio of Cl to NH, was maintained at about 7:1. 

The cost of the ammonia treatment was very slight, 
being about 10 cents per million gallons at the above 
ratio. The cost of pre-chlorination, while somewhat in- 
creased by the beet wastes, is not considered an actual 
increase in cost as pre-chlorination is now the standard 
practice at this plant. At present prices, the powdered 
activated carbon cost was $134.00 for the past year, 
whereas, interest and depreciation on the installed cost 
of the pressure carbon filter would, alone, more than 
pay the cost of the past year’s powdered activated carbon 
treatment. 

In evaluating some of the above comparisons, it should 
be pointed out again that the carbon unit operated under 
very abnormal river water conditions, whereas, the river 
conditions and plant operation were more nearly normal 
during the past year when powdered activated carbon was 
used. It is highly probable that the life of the carbon 
filter unit would have been materially prolonged, had the 
water that was passed through it been pre-treated with 
chlorine. Then, too, the consumption of powdered ac- 
tivated carbon would most probably have been greater 
had the concentrations of the sugar wastes been as great 
as was the case in 1930 and 1931. 

The data presented in Table I indicated that the sugar 
wastes increased the consumption of powdered carbon 
more than three times the requirements of the algae- 
laden summer water. The carbon feed may have been 
higher than necessary at times, but a palatable plant 
effluent nearly one hundred per cent of the time and 
satisfied customers, has justified the expenditure of five 
cents per month per customer for the powdered activated 
carbon treatment. 

The results of the past year at the Dundee Filtration 
Plant have led the writer to conclude that powdered 
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activated carbon treatment, supplementing pre-ammonia- 
tion and pre-chlorination: 
(1) Is economical ; 
(2) Gives a flexible type of treatment; 
(3) Sweetens the settling basin sludge; 
) Gives all year round treatment, if needed; and, 
) Practically completely removes the objectionable 
tastes and odors in water containing beet-sugar 
factory wastes. 
NOTES AND REFERENCES 
(1) “Water Softening and Purification Plant of Dundee, 


Michigan,” by C. S. Finkbeiner, WATER Works AND SEWERAGE, 
February, 1931, Vol. LXXVIII, No. 2. 
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Association Meetings Scheduled 


March 1-3—Kentucky-Tennessee Section A. W. W. A. 
Knoxville, Tenn. Secretary, F. C. Dugan, State Department 
of Health, Louisville, Ky. 

March 7-8—4 States Section A. W. W. A. Hotel Adelphia, 
Philadelphia, Pa. Theodore V. Wood, Acting Secretary, Lead- 
ite Company, Girard Trust Building, Philadelphia, Pa. (Spe- 
cial attraction-trip through recently completed Franklin Insti- 
tute Museum and the Fels Planetorium.) 

March 24—New Jersey Sewage Works Association. Hotel 
Hildebrecht, Trenton, N. J. Secretary, John R. Downes, 
Bound Brook, N. J. 

April 4-6—Canadian Section A. W. W. A. Hotel Royal 
York, Toronto, Ont., Canada. Secretary, A. E. Berry, On- 
tario Dpartment of Health, Toronto, Can. 

April 10-12—Southwestern Section A. W. W. A. Partridge 
Inn, Augusta, Ga. Secretary, W. H. Weir, State Board of 
Health, Atlanta, Ga. 

April 11-13—Indiana Section A. W. W. A. Memorial Union 
Bldg., Purdue University, Lafayette, Ind. Secretary, C. K. 
Calvert, R. R. 3, Box 976-H, Indianapolis, Ind. 

April 20-21—Montana Section A. W. W. A. Billings, Mont. 
Secretary, H. B. Foote, State Board of Health, Helena, Mont. 
(School for Water Works Operators precedes meeting April 
18-19.) 

April ....—New York Section A. W. W. A. Binghamton, 
N. Y. Secretary, R. K. Blanchard, Neptune Meter Co., 50 
East 42nd Street, New York, N. Y. (date later). 

May 10-12—Pacific Northwest Section A. W. W. A. Hotel 
Eugene, Eugene, Ore. Secretary, E. C. Willard, 720 Corbett 
Bldg., Portland, Ore. 

June 4-6—Annual Convention of American Water Works 
Association. Hotel Commodore, New York City. Secretary, 
B. C. Little, 29 West 39th Street, New York City. 

June 15-16—New York State Sewage Works Association. 
Jamestown, N. Y. Secretary, A. S. Bedell, State Department 
of Health, Albany, N. Y. 

June 25-27—Pennsylvania Water Works Operators Asso- 
ciation. State College, Pa. I. M. Glace, Secretary, State De- 
partment of Health, Harrisburg, Pa. 

June 27-29—Pennsylvania Sewage Works Association. State 
College, Pa. L. D. Matter, Secretary, State Department of 
Health, Wilkes-Barre, Pa. 

August 23-24—Central States Section A. W. W. A. Hotel 
Windsor, Wheeling, W. Va. Secretary, H. L. Nelson, U. S. 
Pipe and Foundry Co., 2435 Koppers Bldg. Pittsburgh, Pa. 


Vv 
The Pittsburgh Award to 
Dr. Ralph E. Hall 


The Pittsburgh Section of the American Chemical So- 
ciety has selected Dr. Ralph E. Hall, Director, Hall 
Laboratories, Inc., Pittsburgh, Pa., as the recipient of 
the 1933 (the first) Pittsburgh Award. 

This honor has come to Dr. Hall in recognition of his 
distinguished service to chemistry, particularly his con- 
tributions to the fundamental knowledge of boiler-water 
reactions and their applications to the practical solution 
of boiler-water problems; his discoveries and technical 
accomplishments in the beneficiation and conditioning of 
water for industrial and domiesti¢ use, and his deyelop- 
ments in the production of chernicals for these purposes. 

The Pittsburgh Award is represented by an especially 
designed plaque of gold, on which the relation of chem- 
istry to industry is symbolized artistically. 
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RECORDING DEPTH GAUGE 
WARNS OF INTAKE TROUBLES 


By CARL LEIPOLD 


Superintendent of Filtration, 
Winnetka, Ill. 


NCHOR ice, plant growths, sand and other ma- 
terial which obstruct water flow through intakes 
and intake strainers, are indicated by a recording 
depth gauge installed on a walkway in the intake well, 
at the Winnetka water plant. The maximum water 
levels, above and below the center-line of the intake pipe, 
shown on the 24-hour chart (Fig. 3) are recorded on a 
monthly report sheet. Unusual conditions shown by 
variable water levels are noted and explained on the 
gauge chart. 
The water supply of Winnetka is taken from Lake 
Michigan through two cast iron intakes, one of which 
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Fig. 1—Sketch of Intake Well Piping Arrangements, Win- 
netka, Ill., Water Works 


is 20 inches in diameter and extends 3,000 feet into the 
lake and the other is 12 inches in diameter and is 2,200 
feet in length. An emergency intake strainer is con- 
nected to the 20-inch intake at a point 1,000 feet from 
shore. 





Fig. 2—View of the Filtration Plant Showing Cooling Water 
Pond Used for Turbine Condenser 


Ae 
ais 
a 


A. 


Water Works and Sewerage—F ebruary, 193 
































The intake well piping (Fig. 1) is assembled to alloy 
filtered water from an elevated storage tank to be applied 
under 80 lbs. pressure directly to the intake pipes. Also 
the condenser cooling pond water (Fig. 2) from the 
power plant recirculating pump can be discharged into 
the intake well. With these connections, a pressure can 
be applied from the outlet end or intake well to the inle 
end or intake strainers. Also the water level in the 
intake well can be brought higher than lake level. This 
arrangement has served favorably for eliminating the 
usual intake and intake strainer troubles, especially ice 
troubles. 

Fig. 3—the water level chart—shows how anchor ice 
obstructing the water flow through the intake was elimi. 
nated on Feb. 16, 1933. The operator was aware from 
the chart record that anchor ice on intake strainers 
started shortly after 2 a. m., with the low lift pump oper- 


ELEVATION 
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Thurs. 








Fig. 3—Intake Well Water Elevator Chart. The Time and 
the Method Employed to Eliminate Anchor Ice on 
Intake Strainers Are Indicated 


ating at 2.5 M.G.D. rate. The low lift pump rate of 
pumpage was then throttled to 2.0 M.G.D. but proved 
to be of no assistance in eliminating the anchor ice on 
the strainers. At 8 p. m. with the water level dropping 
rapidly, the condenser cooling pond recirculating pump 
was regulated to discharge water at a rate of approxt- 
mately 2.0 M.G.D. into the intake well. After a period 
of two hours, the chart indicated anchor ice troubles 
were being relieved and at 12:30 p. m. indicated that 
the anchor ice had loosened from the strainers. 

This method of chart records of water levels in intake 
wells has proven to be of much value as a warning to 
prepare for intake troubles, and the taking of measures 
necessary to eliminate them. The chart record also 
serves as an indicator of existing operating conditions 
when making intake capacity tests in the spring of each 
year following rough lake conditions. 
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FLOW DIAGRAMS FOR THE CHEMICAL 
TREATMENT AND FILTRATION OF WATER 


By JOHN R. BAYLIS 


Associate Editor 


as to make it clear, pure, palatable, and most suit- 

able for domestic uses may- involve a number of 
steps and the use of several kinds of chemicals. All 
waters are not alike and the procedure which gives the 
best results in one plant may not be the best for some 
other water. This article will show several typical flow 
diagrams with points of application of the several chem- 
icals which are used to treat the water. 

It is known that there are many plants in which the 
flow deviates from the diagrams shown, but it is believed 
that the diagrams show the method of treatment used in 
decidedly the majority of the plants. The Census of 
Municipal Water Filtration Plants for 1930-31, recently 
published by the American Water Works Association, 
shows that in over 90 per cent of the rapid sand filtra- 
tion plants the chemically treated water is passed through 
a mixing basin, settling basins, and sand filters. Prac- 
tically all plants use more than one chemical, and some 
plants now use six or seven different kinds of chemicals 
in their treatment process. 

Flow Diagram for Water Coagulated With Aluminum 
Sulfate—Figure 1 shows a flow diagram typical of that 
of many filtration plants throughout the country in which 
aluminum sulfate is used to coagulate the water. In the 
diagram it is assumed that powdered activated carbon is 
used to remove objectionable tastes. Ammonia and 
chlorine are used for sterilization, and lime or soda is 
used for treating the water to prevent corrosion. It 
should be evident that such plants are not laid out in a 
straight line as shown by the diagram, but it is believed 
that the different steps in the treatment can be illus- 
trated better in this manner than to use a typical layout 
of such a plant. 

The water from the source of supply may or may not 
have to be pumped to the filter plant, and the low-lift 
pumping station may have been omitted from the dia- 
gram, except there are a few instances where the coagu- 
lant is added to the water on the suction side of the 
pumps. The pumps help to give rapid mixing of the 
chemical with the water, but where there is adequate 
mixing in the filtration plant little or nothing is gained 
by adding the coagulant to the water before it passes 
through the pumps. The pumping station forcing the 
water to the filtration plant is usually referred to as the 
low-lift station to distinguish it from the main pumping 
station which forces the water through the distribution 
system in the city. Also the head pumped against is 
usually much less than that of the main pumps. 

All plants using a coagulant of some kind should have 
a mixing basin, or a place where the chemicals are mixed 
with the water. It is true that the period of mixing in 
some plants is quite short, and the only agitation the 
water receives in a few plants is what takes place in a 
pipe line or conduit leading to the settling basins. ‘This, 
In some instances, is not over one minute, though the 
period of mixing is usually much longer. The value of 
tairly long mixing is now generally recognized and it is 
not likely that plants in the future will be designed with- 
out a special chamber of some kind in which effective 
flocculation takes place after the coagulant has been 
added. The mixing basin may be a long pipe line or 


Le treat water in a filtration or softening plant so 


conduit where the distance between the point of applying 
the chemicals and the settling basins is long enough for 
flocculation to take place, but it usually is a specially con- 
structed basin where the water is kept in the desired 
state of motion either by gravity flow around baffles or 
by mechanical agitators. 

The heavy lines in the flow diagram lead to the points 
where the chemicals are added in most plants using this 
kind of a treatment, or at least where it is believed they 
should be added in the majority of such plants. The 
lighter lines lead to points where the chemicals are ap- 
plied occasionally. Some of the plants may apply chem- 
icals constantly at the points shown by the light lines, 
and others apply at such points occasionally to meet some 
special condition such as an insufficient application at 
the main point. If water is found going to the filters 
improperly coagulated due to insufficient chemical appli- 
cation in the mixing basin, it may be possible by adding 
additional coagulant to the water at some later point in 
the plant to avoid a material amount of cloudy water 
passing the filters. Where no provision for applying 
the coagulant at points between the mixing basin and 
filters has been made, all of the improperly treated water 
will have to pass through the filters, and may result in 
the water not filtering clear for a period of several hours. 

It probably would not be economical nor desirable 
to add part of the coagulant to the water just before it 
goes to the filters as a regular procedure, but one is 
justified in doing most anything for a short period, re- 
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Fig. 1—Flow Diagram for Aluminum Sulfate Treatment 
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gardless of cost, to prevent cloudy water getting into the 
distribution system. Each chemical used should have 
at least one point of application provided beyond the 
point where it is expected to apply the chemical regu- 
larly, with the possible exception of the application of 
the alkali to reduce the corrosiveness of the water. There 
will be no serious consequence resulting from an under- 
application of the alkali for a few hours. 

A number of plants do not use all of the chemicals 
shown on the diagram on Figure 1, and in some in- 
stances where one chemical is not used the most desirable 
point of applying some other chemical may be at a point 
other than that shown by the chart. If ammonia is not 
used, the most desirable point of applying the chlorine 
in many plants will be after filtration. When ammonia 
is used, the most desirable point, as shown by the dia- 
gram, is to apply the chlorine at the entrance to the 
settling basin or near the outlet of the mixing basin. It 
of course should be uniformly mixed with the water 
before the water becomes quiet in the settling basins. 

The use of lime or soda, as shown in the chart, is for 
reducing the corrosiveness of the water, and it is as- 
sumed that there is enough natural alkalinity in the water 
to react with the coagulant. Where there is a deficiency 
it is necessary to add some alkali before or shortly after 
application of the coagulant. In this case the heavy lime 
from the lime or soda feeding device should be shown 
going to both the mixing basin and to the filter effluent, 
for in most such cases where aluminum sulfate is used 
it will be best to add only enough alkali in the mixing 
basin to react with the coagulant. The additional alkali 
required for reducing the corrosiveness of the water 
usually can be applied most economically to the filtered 
water. 

The design of filtration plants in which aluminum sul- 
fate is to be used for coagulating the water and chlorine 
for sterilization should make provisions for all of the 
chemicals shown in the diagram in Figure 1, even though 
it may be thought at the time the design is made that 
there. be no need for removing objectionable tastes and 
odors and treating the water to prevent corrosion. The 
chemical feed line shown going to the suction of the 
low-lift pumps may be omitted if a good mixing basin 
is designed, but all other connections should be made. 
A few dollars spent for providing flexibility in the ap- 
plication of chemicals to the water is money well in- 
vested. 

Flow Diagram for Water Treated With Lime and 
Ferrous Sulfate-—The flow diagram for water treated 
with lime and ferrous sulfate is very much like the flow 
diagram for water treated with aluminum sulfate. The 
same provision should be made for activated carbon and 
for ammonia as was shown for aluminum sulfate. The 
diagram in Figure 2 is intended for waters in which the 
treatment is primarily for clarification and not for soft- 
ening. The flow diagram for softening plants will be 
discussed in another paragraph. The lines leading from 
the lime and the ferrous sulfate feeding devices to the 
mixing basin indicate that provisions should be made for 
applying secondary doses of these chemicals at some 
point in the mixing basin after application of the main 
dosage. The main dosage, as shown, should be applied 
at or near the entrance to the mixing basin. Fairly long 
periods of mixing are usually provided where the lime 
and iron treatment is used, and the careful operator will 
detect deficiencies in chemicals before the water passes 
through the mixing basin. A deficiency in alkali can 
be detected by tests very shortly after the alkali has been 
mixed uniformly with the water, and provision should 
be made for adding a secondary dose at some point in the 
mixing basin beyond the point of main application. 
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Fig. 2—Flow Diagram for Lime and Ferrous Sulfate 
Treatment 


It will be noted from the diagram in Fig. 2 that the 
heavy lines for all of the chemicals except chlorine go to 
the entrance to the mixing basin. There should be suf- 
ficient distance between the points of application so that 
there is fairly good mixing of one chemical before the 
next chemical is added. The lines show that lime should 
be applied first, ferrous sulfate second, carbon third, 
and ammonia fourth. This is a very good procedure, 
but approximately the same results would be obtained if 
the order of application was reversed, or if any one of 
the chemicals was applied first, second, third, or fourth. 
With the exception of ammonia each chemical should 
follow as closely after each other as will give time for 
fairly uniform mixing before the next one is added. 

The application of ferrous sulfate is not recommended 
beyond the effluent of the mixing basin, even for cor- 
recting a deficiency of the iron for proper coagulation. 
This is due to the danger of iron passing through the 
filters if applied later in the treatment. There are a 
few plants in which ferrous sulfate may be applied later, 
but such plants have additional mixing and settling so 
as to bring about flocculation and some settling of the 
precipitate before the water reaches the filters. 

Chlorinated Ferrous Sulfate—The flow diagram for 
water treated with chlorinated ferrous sulfate is so near 
the same as that for aluminum sulfate that the same dia- 
gram may be used. When ammonia is used it should be 
added to the water, in most instances, before the chlor- 
inated iron is added. The alkali for reducing the cor- 
rosiveness of the water may be added at most any point 
in the plant, though it is thought that there is some ad- 
vantage in not adding it before filtration in some of the 
soft colored waters. The reaction between the chlorine 
and the ferrous sulfate should be complete before the 
solution containing these chemicals reaches the water to 
be treated. This reaction is believed to be rapid and 
probably is completed within a few seconds, though it is 
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advisable to have a period of approximately one minute 
after the ferrous sulfate and chlorine solutions have been 
mixed before the solution is applied to the water. By 
the addition of an excess of chlorine to the iron solution 
enough chlorine may be added in this manner to sterilize 
the water. The chlorine which unites with the iron is 
no longer available for sterilization. It is believed best, 
however, to rely upon subsequent chlorination for steril- 
ization. : tener * : 

Ferric Chloride and Ferric S ulfate——The diagram for 
aluminum sulfate shown in Fig. 1 is suitable for ferric 
chloride and also for ferric sul fate. The application of 
an alkali to reduce the corrosiveness of the water may 
be applied at most any point in the plant for most waters, 
though there will be some waters where alkali will be 
needed to react with the coagulant. 

Flow Diagram for a Softening Plant.—The flow dia- 
gram for a water softening plant is more complicated 
than is the case when the treatment is merely for clari- 
fication. The diagram shown in Fig. 3 is typical of the 
plant layout where the water is treated with lime and 
soda, and where the water contains sufficient magnesium 
to justify treating to remove part or most of the mag- 
nesium. The low-lift pumping station shown in the 
other diagrams is omitted, not because such stations are 
not required in many plants but because the water usually 
is not treated with any of the chemicals before it reaches 
the treatment plant. 

The lime and soda are added to the water at the en- 
trance to the mixing basin. There is no need to wait 
until the lime or soda has mixed with the water before 
adding the other one. Due to the difficulty in adding 
lime at a uniform rate, provisions should be made for 
adding a secondary dose of lime somewhere in the mix- 
ing basin in case insufficient lime is added at the entrance 
to the mixing basin. It also is well to make provisions 
for adding additional soda somewhere in the mixing 
basin. In addition to this, provisions should be made for 
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adding a secondary dose of both lime and soda in the 
carbonation and secondary mixing basin. This in case 
there is considerable under-application of lime in the 
first mixing basin. Enough lime, however, should not 
be added at this point to precipitate the magnesium un- 
less there is some place where the excess caustic alkalin- 
ity can be carbonated and settled after the magnesium 
hydroxide has settled out of the water. 

It is difficult to state where the coagulant should be 
added to the water in a softening plant, for different 
conditions and characteristics of the water will influence 
the results. Where there is considerable magnesium an 
excellent coagulation is produced by increasing the pH 
to about 10.5 to 10.8. A precipitate of magnesium alum- 
inate may be produced when the pH is above about 10.0 
when aluminum sulfate or sodium aluminate is used in the 
treatment. It frequently is desirable to add some of the 
coagulant in the first part of the mixing basin near where 
the lime and soda are added. In some softening plants 
it is advisable to add a little coagulant just before the 
water goes to the filters. To provide for most any con- 
dition in the layout of the coagulant feed lines it is well 
to provide for the addition of the coagulant in the first 
mixing basin, the carbonation and secondary mixing 
chamber, the inlet to the plain sedimentation basin, and 
the outlet of the plain sedimentation basin just before the 
water goes to the filters. Where the water is very turbid 
and does not contain much magnesium, a coagulant likely 
will be necessary to effectively precipitate the turbidity. 
Aluminum sulfate, sodium aluminate, or any of the iron 
compounds commonly used in coagulating water may be 
used. The iron probably does not combine with mag- 
nesium, but ferric hydroxide is easily precipitated when 
the water is quite alkaline. 

The several kinds of chemicals and the various points 
of application of the chemicals in a softening plant show 
that the water undergoes extensive treatment before it 
is ready to be delivered to the distribution system. 
Enough soda in the form of sodium carbonate should be 
added to unite with the sulfate and chloride which is in 
combination with calcium and magnesium, and enough 
lime should be added to convert all of the calcium bicar- 
bonate to calcium carbonate and to have sufficient cal- 
cium hydroxide to cause precipitation of magnesium as 
magnesium hydroxide. This usually requires a pH of 
about 10.5 to 10.8, which means that there must be from 
25 to 40 p.p.m. of caustic alkalinity. Where there is 
over about 10 p.p.m. of Mg in the water, a heavy gela- 
tinous precipitate will be formed which entraps prac- 
tically all of the calcium carbonate particles and other 
particles of suspended matter. In other words, the water 
is coagulated with magnesium hydroxide produced by 
converting the magnesium originally in the water to 
magnesium hydroxide. This form of magnesium is very 
insoluble. 

The water after the treatment just mentioned then 
should be passed into settling basins provided with con- 
tinuous sludge-removing devices. Most of the heavy 
precipitate will settle out in these basins. After primary 
sedimentation to remove the larger portion of magnesium 
hydroxide the water should be passed through a chamber 
where it is carbonated to the extent that only about four 
or five p.p.m. of caustic alkalinity remains. There should 
be sufficient mixing in this chamber to bring about the 
formation of a good precipitate of calcium carbonate. 
The water might then go to the plain settling basin, but 
it is preferable to run it through other basins provided 
with continuous sludge-removing devices before it goes 
to the plain. settling basins. The sludge from the sec- 
ondary clarifiers may with profit be returned-to the water 
at the entrance to the first settling basins. This aids in 
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rapidly building up a good precipitate in the first mix- 
ing basin. The water after sedimentation then should be 
carbonated to the extent that it is approximately satu- 
rated or very slightly supersaturated with calcium car- 
bonate just before or just after filtration. 

Two main points of applying carbon dioxide are shown 
in Fig. 3. This is desirable where the water is treated 
with lime or caustic soda to excess so as to precipitate 
magnesium. If the water in the first treatment is treated 
to the extent that there is only about five to.ten p.p.m. of 
caustic alkalinity, the first carbonation chamber and sec- 
ondary settling basins with sludge-removing devices may 
be omitted. Then the plant would consist of a mixing 
basin, a settling period with continuous sludge removal, 
plain settling basins, and a carbonation chamber just 
before or just after filtration. This is along the lines of 
softening plants constructed years ago before beginning 
of the use of carbon dioxide. Such plants, however, do 
not give as good softening as the plants where the water 
is treated with an excess of lime, though it may be the 
most economical arrangement. 

Activated Carbon.—All water purification plants han- 
dling surface water should be provided for the use of 
activated carbon for taste and odor removal. At present, 
the most extensive use of activated carbon is in the 
powdered form where it is applied to the water and 
removed by sedimentation and filtration. Where very 
small quantities are used it may be applied directly to 
the filters, but usually it will be necessary to apply it 
at some other point in the plant. Where the water is 
treated with a coagulant for the removal of suspended 
matter, a very good plan is to add carbon to the water 
in the mixing basin near where the coagulant is added. 
Figs. 1 and 2 show that the most desirable point for ap- 
plying powdered activated carbon, where the water is 
not softened, is in the mixing basin. In addition to this, 
at least one other line should be run so as to feed car- 
bon to the water just before it goes to the filters. If the 
settling is in two stages another line should be run so 
that carbon may be applied where the water goes from 
one settling basin to the other one. Due to the heavy 
precipitate produced in softening plants it probably is 
more desirable to add that carbon after some, of the 
precipitate has settled. Practice in such plants vary con- 
siderably, and while good results are reported where the 
carbon is added in the first mixing basin, it is believed 
better to add it as shown by the heavy line in Fig. 3, if 
this type of treatment is used. 

Ammonia and Chlorine—lIn all of the illustrations, 
both ammonia and chlorine are shown. Ammonia will 
not be necessary in all of the plants, but it should be 
used in most instances. The ammonia should be added 
sufficiently in advance of the chlorine to insure fairly 
uniform mixing with the water before the chlorine is 
added. It may be desirable to add some chlorine in the 
beginning of the treatment process in some plants, then 
add ammonia and chlorine after filtration. Usually when 
this kind of treatment is used only enough chlorine is 
added in the mixing basin so that no residual chlorine 
will pass through the filters. Where there is consider- 
able pollution in the water it is believed that adding the 
ammonia and chlorine where shown by the heavy lines 
in the diagrams is the safest procedure. This will give 
a long time contact of the water and sterilizing agent 
before the water is delivered to the consumers, and will 
insure it being properly sterilized if sufficient chlorine 
is added. 

Chemical Feeding Equipment.—This is not a discus- 
sion of chemical feeding devices, but it should be well to 
state that the devices should be capable of accurately 
proportioning the chemicals. There should be at least 
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two devices for every chemical used, and for the Jg 
plants more than two devices should be provided. Such” 
devices will occasionally need to be out of service fgg” 
repair or for cleaning off incrusted material, and the 
capacity of each device should be large enough to ha 

the maximum demand for the chemical which js fed 
through it unless more than two devices are installed, Jf 
is believed for plants of 10 to 100 million gallons cq. 
pacity that at least three chemical feeding devices should 
be provided for each of the chemicals used regularly 
with each device capable of taking care of average de. 
mand. For plants of more than 100 million gallons 
capacity there should be at least 4 chemical feeding de. 
vices for each of the main chemicals used, with any two 
of the devices capable of taking care of maximum de. 
mand. 


Vv 
Darwin W. Townsend Enters 


Consulting Engineering Practice 


We learn of the resignation of Darwin W. Townsend 
as Acting Chief Engineer of the Milwaukee and Metro- 
politan Sewerage Commissions, in order that he might 
devote his whole time to consulting engineering practice, 
Mr. Townsend announces that he has entered the firm of 
Consoer, Older and Quinlan, 205 W. Wacker Drive, 
Chicago. He has also been retained by the Milwaukee 
and Metropolitan Sewerage Commissions to serve them 
as Consulting Engineer. 

Mr. Townsend’s experience in the water works and 
sewerage field dates back to 1910 when he entered the 
employ of T. Chalkey Hatton at Wilmington, Del. Since 
1914 he has been Engineer of Design, then Principal As- 
sistant Engineer and finally Acting Chief Engineer of 
the Milwaukee and Metropolitan Sewerage Commissions, 
Since 1930 he has been affiliated with the firm he now 
enters and has served as Consultant on important sewer- 
age and sewage treatment projects including the Wards 
Island, N. Y., and Cleveland, O., projects. Mr. Town- 
send is also the inventor of equipment used in sewage 
treatment plants and has performed other pioneer work 
in the field. 

In his new undertaking we wish him every success. 

v 


Captions Interchanged Under Illustrations 


in Our December Issue 


Two of the illustrations accompanying the article 
“Methods for the Aeration of Sewage,” by Professor 
H. E. Babbitt which appeared on pages 27 to 30 in our 
December issue, had their captions interchanged. The 
whirling horizontal aerator head is the Simplex device at 
Monroe, Wis., and the long paddle-like agitator is the 
Link Belt device. We have had numerous readers call 
this interchange to our attention and therefore to make 
it clear to those not appreciating the error we are glad to 
make the correction. 

v 

STREAM POLLUTION REMOVAL IN ILLINOIS—Progress 
made in removing stream pollution in various sections of 
Illinois during the past year were discussed at the first 
regular 1934 meeting of the state sanitary board on Feb. 
4. Dr. Frank J. Jirka, director of the department of 
public health, was re-elected chairman, and Harry F. 
Ferguson, chief sanitary engineer of the department, was 
renamed technical secretary. The board will meet again 
I'eb. 27 to discuss plans further and to act on projects 
already started. Officials of Lincoln, Belleville, Litch- 
field and other cities possibly will be called in to report 
improvements made by order of the board. 
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Code of the Water Supply Industry 


CODE of Fair Competition and Regulation for the 
Water Supply Industry has been completed by the 
Institute of Water Supply Utilities, Inc., and submitted, 
for final approval, to the Administrator of the National 
Industrial Recovery Act. lhe Institute of Water Supply 
Utilities, Inc., is an organization composed of corpora- 
tions and individuals owning or operating water supply 
facilities and water works plants in America. It is pat- 
terned, in general, after other Associations and Institutes 
set up to regulate trade practices and competition and 
otherwise function for the good of the industry repre- 
sented. After a fashion, such trade groups might be 
considered to be regulated trusts, which attempt to re- 
move unfair competition, eliminate wasteful practices, 
and maintain equitable and balanced production and mar- 
keting—but avoiding outright price-fixing or otherwise 
running into conflict with the anti-trust (Sherman) Act. 
The value to industry of Trade Associations and Insti- 
tutes was seen by ex-President Hoover while Secretary 
of Commerce and encouraged by the Department of 
Commerce then and, further so, during Mr. Hoover’s 
term as President. Now, in drafting of the many Codes, 
these useful organizations have become essential and the 
work of the Administrators of the N. R. A. would have 
been simplified, far smoother and swifter had there been 
more of these trade groups in harness earlier. We might 
go so far as to say that the depression would have been 
far less severe, and probably ended long since, had in- 
dustry generally been regulated through Trade Associa- 
tions or Institutes manned by strong executive boards, 
empowered to effect consolidations, reduce over-produc- 
tion. Thus, these organizations might have snuffed out 
the spark of wasteful cut-throat competiton before it had 
a chance to burst into the flame that started a conflagra- 
tion which threatened the solvency of the Nation. 
Little, however, by comparison with other enterprise, 
did the water supply industry feel the dagger thrust of 
destructive competition and not until regulation by the 
NRA appeared imminent, did it feel the real necessity 
of organizing for the best interests of the industry. There 
are many benefits to be expected as an outcome of the set- 
ting up of the Institute of Water Supply Utilities and 
the organization may be expected to continue with good 
effect far beyond the period of the NRA Code. Some of 
the high lights of interest in the Code of the Institute as 
it now stands are worthy of review and comment. 
Finding it impractical to bring municipally owned and 
operated water utilities under the regulations of the Code, 
this class is expected to comply only upon “voluntary 
participation by such publicly operated plants 
-_. . . as specifically obligate themselves to put into 
effect any or all of the provisions of this Code.” To this 
reviewer, the lack of regulation and loss of opportunity 
to divorce from political manipulation or financial starva- 
tion, by shortsighted officials, this most important of mu- 
nicipal utilities, is regrettable—in fact lamentable. Fur- 
thermore, while the working man and operators employed 
by private water utilities are taken care of by the Code, 
his brother worker who has had lean years of income in 
the same industry, municipally controlled, must continue, 
in many cases, to stand 12-hour shifts and a double-shift 
once a week to get a 12-hour “day off”—all without as- 
surance of even the minimum wage set by the Code. Even 
under the Code the water utility of fifth-class commu- 








nities (population under 2,500) is not limited to hours of 
work per man, but at least a minimum weekly wage is 
set at $12.00 with pay, on an hourly rate, at a 30-cent 
minimum. 

In no instance do professional workers—engineers, 
chemists or others “in occupations involving special edu- 
cation or training”’—come under the regulations of the 
Code. But, there is some balm for this class when they 
are treated not differently from executives and managers 
or others in supervisory capacities, earning more than 
twice the applicable minimum rates of pay, i. e., more 
than $130.00 per month in the largest plants. 

In stipulating the hours of work allowed for the aver- 
age per week, a six-week period is accepted as that in 
which the average may be computed. The time allow- 
ances are practically identical for office and operating 
employees—starting at 40 hours per week in cities of 
more than 250,000 and jumping to 48 hours in cities of 
between 2,500 and 250,000 population. In communities 
of less than 2,500 the hours are not limited. 

There are numerous and varied provisions applicable 
to special classes of employees, and conditions, under 
which maximum hours of work do not rigidly apply— 
such as: during periods of emergencies; to emergency 
maintenance and repair men; to employees (in cities of 
less than 250,000 population) in offices, pumping sta- 
tions or purification plants employing not more than two 
men (exclusive of managers) on duty at any one time; 
and, to employees in localities where reliefs are difficult 
or impracticable. Further, in any pumping station or 
purification plant, operators and their immediate helpers, 
if not readily replaceable, may work overtime provided an 
average of 48 hours per week is not exceeded when com- 
puted over any period of 6 consecutive weeks. Collec- 
tors, customer service men, complaint and emergency 
men and others whose hours of work are irregular or 
whose work involves calling at customers’ premises or 
travelling outside of the community, are classified as be- 
ing subject to a flexible averaging of hours, upon proof 
of necessity. 

The weekly rates of minimum pay are set at $15.00 in 
all cities above 500,000 population and drop to between 
$12.50 and $14.50 in cities of 75,000 to 500,000, the 
higher rates being fixed for the North, East, Middle At- 
lantic and Pacific Coast sections. In cities of less than 
75,000 population the rates are $12.00 to $13.00 mini- 
mum per week. In all sections the hourly rate of pay is 
set at 40 cents, except that when the going rate for a 
given class of work was less than that on July 15, 1929, 
such a minimum is allowed. In all cases the absolute 
minimum must be, not less than, 30 cents. “Learners,” 
(defined as a novice employee on new work less than 12 
months), office boys, working pensioners, janitors and 
laboratory helpers and the like can be paid at a minimum 
rate of 80 per cent of the scheduled rates. Reclassifica- 
tion of employees or duties performed by employees, for 
the purpose of defeating the provisions of the Code, is 
not allowed. 

An interesting feature is the incorporation of a “condi- 
tion” which allows employers “the right to organize and 
bargain (with employees) collectively through represent- 
atives of their own choosing . . for mutual aid pro- 
tection.” ‘ 

The Code Authority, whose duty it will be to see that 
the Code is lived up to and that of making and recom- 
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mending of changes, “shall consist of 9 members or such 
greater number as may be proposed by the Code Au- 
thority.” The apportionment of members of this Au- 
thority shall be such that it consist of one member, or 
more, representing the Water Supply Utilities Institute ; 
one or more representing privately owned and operated 
water utilities, that are non-members of the Institute; 
and, one or more members representing municipal, State 
or Federal operated water utilities which shall have sub- 
scribed to the Code. In addition there may be appointed 
by the Administrator of the NRA three (non-voting) 
members as representatives of the public—to serve at no 
expense to the voting members. 

Members of the Code Authority are to be apportioned 
among, and chosen from, subscribers to the Code, “on the 
basis of the ratio which the total gross revenue for water 
service during the preceding calendar year, by the mem- 
bers of the Industry within the class, is ascertained to 
bear to the total gross revenue from water service, by 
all members of the Industry represented.” 

An important authority of this governing body is 
found in the allowance of recommendation to the Ad- 
ministrator, that any member of the Industry found by 
it to be, “financially unable to undertake or continue com- 
pliance with requirements of the Code, as to minimum 
wages or maximum hours” be exempted wholly or in 
part from its provisions. 


Under the heading, “Fair Competition,” there is an im- 
portant stipulation concerning unfair competition on the 
part of municipally operated plants. The Code states— 
“that where a member of the Industry is subjected to 
competition, therein, by a plant or enterprise which is 
not conforming to requirements of the Code, such mem- 
ber shall upon application through the Code Authority, 
and approval by the Administrator, be equitably exempt- 
ed from the operation of this Code within the areas af- 
fected by such competition.” 

Modification of the Code may be made, based on expe- 
rience or change in circumstances, upon petition by mem- 
bers whose sales of water during the preceding year has 
been at least one-half the total water sold by all subscrib- 
ing members, during the same period. 


Although, it seems unfortunate that all municipal 
water utilities are not to be compelled to live up to the 
Code, it is probably well for the members of the Water 
Supply Utilities Institute that they do not subscribe. If 
such was the case, it would be a bit one-sided to find 
that the apportioned membership on the Code Authority 
might conceivably leave but the minimum stipulated 
single membership to Institute members, the same to pri- 
vately owned water utilities not in the Institute, three in 
the hands of representatives of the public and the other 
7 or more memberships (apportioned on the basis of 
ratio of gross receipts for water to the total receipts of 
the entire membership) in the hands of New York City, 
Chicago, Philadelphia, Los Angeles or other large mu- 
nicipally owned water works. 

The need for fair practice by privately-owned water 
utilities was not a factor of consequence in the establish- 
ment of the Institute but we believe it will be found of 
decided value in many other directions, to the water 
supply industry in years to come. 

v 


Utilitarian Sludge Gas 


OR many years sewage sludge has been digested in 
tanks. The only real interest exhibited in the 
evolved gases of putrefaction, until recent years, was 
that of how far away the sewage works had to be located 
from a community to prevent odor nuisance, and how 
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wide the gas-vents on Imhoff tanks had to be to overcome 
frothing over of these gas exits. Then, someone pe “ 
ceived the idea of burning the digestion chamber gases 
to destroy their odor and later the heat derived by burn. 
ing was put to such use as creating draughts in covered 
sludge beds. Only comparatively recently has the gas 
been burned in incinerators and under boilers used to Bes 
duce hot water for heating and speeding up separate qj. 
gestion tanks by recirculating the water through coils 
within the digesters. Still later, sludge digester gas has 
been put to the even more profitable use of operating gas- 
engines to produce power—the heat recovered from the 
exhaust gas being used to warm the circulation water 
Thus almost everything from the gas except the “squeal” 
may be made of value. 


In an article in the December issue of WATER Worxs 
AND SEWERAGE, we learn of a new use to which digester 
gas is being put. At Greenwich, Conn., G. E. Griffin 
Engineer in Charge of Sewage Plants, has redesigned 
the burner on a gas fired refrigerator so as to make its 
operation on sludge gas reliable and a money saving pro- 
cedure. It is apparent that sludge gas bids fair to become 
the primary self-supporting element produced in sewage 
treatment. It is an interesting by-product, that can he 
utilized to produce power, heat and/or cold at the will of 
the operator. 


v 


The Value of Awards 


“ee encourage the production of better papers to be 
read in meetings, to build up interest in and increase 
membership of associations and to stimulate improved 
operation and maintenance of purification plants and 
treatment works, awards, made by several associations 
or individual members through such associations, have a 
decided value. 

The California Sewage Works Association has for 
several years presented a plaque and award to the oper- 
ator of the Sewage Treatment Works who has been 
adjudged to have brought about the greatest improve- 
ment, during the year, in appearance and operation of 
the plant over which he has charge. 

The New York Sewage Works Association presents 
annually the Kenneth Allen Award to the author of the 
most original and interesting paper read during the year 
previous. And, at its 1933 meeting, the Central States 
Sewage Works Association announced that an annual 
presentation of $20.00 in gold would be made each year 
as an award to the member adjudged to have presented 
the best paper during the previous year. 

In North Carolina, McKean Maffitt, Superintendent 
of Water Works at Wilmington, N. C., a charter mem- 
ber and Past President of the N. C. Section of the 
American Water Works Association, is the donor of 
the Maffitt Membership Cup—this award going each year 
to that member responsible for bringing in the largest 
number of new members during the year. Competition 
for the Maffitt Cup has been responsible to a large meas- 
ure for the building up of membership in the North 
Carolina Section. Mr. Maffitt had a fruitful idea and 
loose purse strings when he established it. 

Such awards yield returns which merit consideration 
by those associations who have not already established 
such honorary prizes or honorariums. 


Gt Ebel. 
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| stick, break or leak, are used with this equip- ; , 
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ed the pipette; no lost time or samples on and four adjusting screws shown in the 
account of slips. The plunger action is above sectional line drawing. The adjust- 
nt delicate but positive, but no solution ment screws prevent the left hand thread- 
n- reaches the plunger chamber. The price is ed bronze nut (3) from compressing the 
he attractive. For further information, write packing too greatly when the nut is screwed 
of Phipps and Bird for their descriptive leaf- all the way down into its recess. To in- 
sd let, “N-F Titration Unit,” and “Superior” crease the pressure on the packing the 
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an improved lift truck for handling one 
ton containers of liquid chlorine at water 
plants and sewage treatment works. 

The truck in its down-position is rolled 
under the skid platform holding the con- 
tainer. By a simple jacking operation, the 
truck handle serving as the jack arm, the 


“E.C.&M. Bearing Thermostat,’ which 
has an especial value for use in automati- 
cally operated pumping stations. The 
compact thermostat is of simple but sturdy 
construction. Any rise of temperature at 
the bearing expands a volatile liquid con- 
tained in a metallic bulb installed in the 


The Crispin Hydrant is of the compres- 
sion type, the water pressure alone keeping 
the valve closed in case of damage ort 
breakage of the upper part of the hydrant. 

For further information , address the 
Multiplex Manufacturing Co., Berwick, 
Pa. 
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Improved Gas Meter for 
Sewage Disposal Plants 


The Pittsburgh Equitable Meter Com- 
pany of Pittsburgh, Penna., have recently 
announced an improved gas meter for use 
at sewage treatment plants. After a care- 
ful study of various conditions and thor- 
oughly testing in laboratory and field, the 
company now offers the EMCO Gas Meter, 
built in several sizes to take care of all 
volume requirements. All of the features 





EMCO Sludge Gas Meter 


embodied in Standard EMCO meters, pro- 
duced for some time by the Pittsburgh 
Equitable Company, plus additional fea- 
tures and improvements required for this 
particular service, have been incorporated 
in the EMCO Sludge Gas Meter. 

Practically every modern sewage treat- 
ment plant is being equipped to collect, 
measure and burn the gas from sludge 
digestion tanks. Several convert the gas 
into power through use of gas engines. 
The improved EMCO meter is designed to 
afford an accurate measurement of all of 
the gas produced and also that converted 
to heat or power. 


v 


Non-Clog Enclosed Impeller 
Sewage and Trash Pump 


Non-clogging crude sewage and trash 
pumps of the open impeller design are no- 
toriously and necessarily inefficient in power 
consumption. Believing that the higher ef- 
ficiency, enclosed type impeller could be de- 
signed to serve as satisfactorily as an open 
impeller, Goulds Pumps, Inc. of Seneca 
Falls, N. Y. have perfected an enclosed 
impeller which is being offered in their new 
line of sewage pumps. Exhaustive tests, 
they state, have proved that the blunt nosed 
veins of practically full width, incorporated 
in the new impeller, have made higher ef- 
ficiencies in non-clog pumps a_ practical 
realization and, therefore, from now on all 
Goulds pumps will be built with enclosed 
type impellers and offered in competition 
with open impeller types. The enclosed type 
impeller maintains pumping efficiencies be- 
cause of less effect from wear by gritty 
substances in sewages. The company 
claims that, being properly designed, it will 
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Goulds Enclosed Impeller Vertical Sewage 
Pump. (Cover Raised to Show 
Impeller) 


pass rags, hair, strings and other solids 
as effectively as the open type. The new 
impeller is of bronze or iron (as specified) 
and is keyed to the shaft and secured by 
an acorn nut. 

The new pumps are available as hori- 
zontal or vertical types in capacities of 200 
to 5500 g.p.m. (4 to 12 inch discharge). 
A leaflet, recently issued describes these 
pumps—write for a copy of “Goulds Sew- 
age Pumps—3120 and 3121.” Address 
Goulds Pumps, Inc., Seneca Falls, N. Y. 
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WITH THE 
MANUFACTURERS 


L. E. Rein Succeeds 

S. Fisher Miller as 
President of Pacific 
Flush Tank Company— 
H. E. Schlenz Made 


Secretary 


Mr. S. Fisher Miller, who has occupied 
the position of President of Pacific Flush 
Tank Company since December, 1910, has 
retired from active service and Mr. Lester 
E. Rein of Chicago who has been Secre- 
tary of the Company for the past thirty- 
three years, was elected to succeed Mr. 
Miller. 

Mr. Harry E. Schlenz, Sales Manager of 
the Company, has been made Secretary and 
Director of the Company. The New York 
office is continued with Mr. Lionel L. Lang- 
ford as Eastern Manager. 











Pacific Flush Tank Company has been 
continuously in business since 1893 design. ; 
ing and manufacturing sewer and SeWage 
treatment equipment exclusively, 


G. H. Cressler Joins Graver 
Tank and Manufacturing 
Company 


George H. Cressler—former Vice Presi. 
dent and General Sales Manager of The 
Stacey Manufacturing Company and Vice 
President of the Stacey Brothers Gas Cop. 
struction Company of Cincinnati, Ohio, has 
become a member of the organization of 
the Graver Tank and Manufacturing Co, 
poration. 

Mr. Cressler was at one time a member 
of the firm of Walker and Cressler, Cop. 
sulting Engineers, Chicago, specializing ig 
Public Utility Engineering, design and con. 
struction and later served as an officer in 
the Ordinance Department of the U. §, 
Army, in charge of important construction 
work on the Pacific Coast. Since 1921] he 
has been Sales Manager of, and later Vice 
President of, the companies which he 
leaves to join the Graver Corporation. 


All-Service Gas Indicator 


Announced 

The U. C. C. All-Service Gas Indicator 
is the latest addition to the gas indicating 
equipment of The Linde Air Products 
Company, New York, N. Y. It supple. 
ments two other indicators, the U. C. ¢ 
Methane Detector and the U. C. C. Con- 
bustible Gas Indicator. 


It does three things: (1) Indicates how 


flammable or explosive an atmosphere is; 
(2) shows the presence of poisonous gases 





The U. C. C. All Service Gas Indicator 


and vapors; and (3) indicates any 
deficiency of oxygen. 

It can be used with absolute safety for 
testing sewers, pits and manholes; locating 
underground gas leaks, and in purging op- 
erations. Like the earlier instruments it is 
equipped with a body harness, is simple to 
operate and is complete and ready for in- 
stant use in sewer inspection and testing 
tanks or pits. Chemical industries should 
likewise find it of considerable value. 
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7 ‘‘ISCco” STEWART FENCES 

ver F erric Chlioride PROTECT! 

_ 

In the Filter Plant it is an effective and economi- 
cal coagulant. j 
Ferric Chloride works fast—requires less mixing 

resj- and settling time. 

The In the Sewage Plant it is an aid to rapid sludge 

Vice drying. Applied to crude sewage it will increase set- 

re tling tank efficiencies and reduce loadings on 

n- sprinkling filters and other secondary units. 

has Ferric Chloride treatment following sprinkling 

1 of filters will produce a sparkling final effluent from 

Cor- humus tanks. 


y. “ISCO” 
































‘ CHLORINATED LIME 
z in 
con- For sterilization of water supplies or swimming pools, 
rj and for chlorination at sewage plants, provides a safe, 
§ convenient treatment with less total chlorine required. 
: “ISCO” SERVICE 
he 
Vice We have a sanitary chemical engineering staff, experi- : yee ; : 
he enced through wide contacts and successful installa- “ ~ ~ ~ = 
tions. May they contribute their experience and infor- > 
mation to your problem? . . ». Reduce Accidents 
DISTRIBUTORS OF “CLIFF-CHAR” The need for Fence at Water Works and Sewerage Disposal 
ACTIVATED CARBON Plants scarce admits of argument. A sturdy Stewart Chain 
. Link Wire Fence provides the necessary protection and lessens the 
accident hazard by 
Write for full particulars Preventing unwar- IRON 
tor "ee sain he — 
in scribing latest con- Wire 
=f | WNMS,SCECOEN SCO. | | 288 = 
icts available upon re- 
le > @NEORPOAATED quest. E N CE Ss 
C 117 Liseaty Stacer, New Yorn. THE STEWART IRON WORKS COMPANY, INC. 
f Established 1816 228 Stewart Block _ Cincinnati, Ohio 
on- 























7 WHEN YOU NEED IT 
: STEWART SEWER WORT osoee cece 


source of reference for 


CLEANING MACHINE oon gy A By, 


the field or at the 


Water Cleaning System, if you wish it, otes, 


or Drag Bucket type. 


WE WILL PAY FREIGHT AND CHARGE TO BILL. The Engineer’s 
We Ship Rods for Trial—whe else will do this? 
We also make a Rod that will feat. Alse reds with wheels Vest Pocket Book 
ae oa By W. A. Thomas, Consulting 
Engineer 
The scope of this book is almost 
incredible. Regardless of the 
branch of engineering you fol- 
low, you will find it an inval- 
uable source of reference, and 
its clear, compact arrangement 
will win your instant approval. 






Slip together sideways 


of atongle , bare 
‘a } 


FORMULAS & TABLES 





























u — Formulas are given which meet 
= —= q nearly every kind of engineering 12 
—— 
/ == problem, and the generous tables 
and diagrams are helpful in pro- MAIN DIVISIONS 
| a RODS viding short cuts. Mathematics, Seatios sand Dy- 
_—) : : : mics, Strength o aterials, 
= See it for yourself and judge its Biag. herr By Mechanical 
» le Deep Shoulder Cat = Ceuplings. Reds retain full cise value to you. Send no money. Design, Heat, Hydraulics, Chem- 
oe eS Just fill in the coupon. istry ‘and _ Physics Bestricn 
i ransportation, Surveying, Costs 
ny Investigate our JUMBO ROD GILLETTE PUBLISHING CO.  °"¢ Geer! Classified Directory. 
a 400 W. Madison St. Chicago, Ill. S 
: W. H. STEWART aan 
sillette Pub. Co., W. Madison St., Chi ‘ 
é fom —- ° . . . . agg By Please send ‘‘The Engineer’s Vest Pocket Book” for me to examine. 2 | 
1 ° . ° ° . ° J is isfactory, I will i 3.00; otherwis will re he book withi 
re Box 581 , F : . 3 JACKSONVILLE, FLA. | : oe actory will remit $ otherwise I will return t D ithin | 
CANADA FACTORY, WALKERVILLE, ONT. Name © ehoe 60 Uo b 46.0.6 660 '0)6.00-8') kOe bee 6 6 ee? 6 he a 6 oe ve be pes O1b:6 03 668 
P | 
n- Therefore No Duty for Purchaser te Pay rsd oe Wobd ad cdnts ada a tee ta aie oiuc ekts gary st hake re 
ig PACIFIC COAST DELIVERIES MADE FROM SAN FRANCISCO | DR. caine 0 se Che DEP A Ee sci Os Mien Ae nde | 
Id Ges ay 325 oon ese ey ee Eh re pe wwas-2-34 | 
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EDSON’S NEW HAND PUMP 


Smallest Diaphram Pump Made. 2” Suction 
ad Discharge. Capacity 1400 G.P.H. Weight 
8. 


THE EDSON CORP’N, 49 “D” Street 


So. Boston, Mass. 


NEW YORK: 142 Ashland P!., Brooklyn 
CHICAGO: 3500 N. Long Ave. 


Catalog “‘T”’ Gives Full Data, Also Edson Hand and Power 
Pumps, Suction Hose and Pump Accessories 























Complete Equipment For 


WATER PURIFICATION AND 
SEWAGE DISPOSAL PLANTS 


Dry Chemical Feeders 


E. W. BACHARACH & CO. 


Rialto Building Kansas City, Mo. 
























finds a friendly 
hospitality 
grown out of 
three genera- 
tions of service 
to socially and 

















































commercial] 
STREET, SEWER AND WATER CASTINGS alert Philadelphians and to distinguished 
Poa Made of wear-resisting chilled iron in various visitors from all parts of the world. 
Dri styles, sizes and weights. 
i333 Write for Catalog and Prices Here, too, every modern idea that could 
(arama) SOUTH BEND FOUNDRY CO. add to the comfort and pleasure of our 
All Kinds of Gray Irom Castings SOUTH BEND, INDIANA | guests.... The Bellevue is convenient to 








railway terminals, clubs, banks, retail stores 


CLEARING HOUSE and important office buildings. 


Rates consistent with today’s budgets 














TRANSITS FOR RENT 


Guaranteed Rebuilt Transits and Levels | B E L L E V U kK 


available for Rental (with purchase option) 


Write for descriptive list WWS-82 and Rental | STRATFORD 











Schedule. PHILADELPHIA 
WARREN-KNIGHT CO. | CLAUDE H. BENNETT, General Manager 
Mfrs, Sterling Surveying Instruments y 











136 North 12th Street Philadelphia, Pa. 





THE THOMAS UNIVERSAL HYDRAULIC SLIDERULE 


(Extended to Include Superheated Steam) 
MAKES HARD PIPING PROBLEMS EASY 























12-INCH 
SIZE INSTRUCTION MANUAL 
THOMAS UNIVERSAL 
HYDRAULIC SLIDERULE 
FOR ALL 
Fastest Hydraulic Sliderule Made— 
LIQUIDS tafe ten ass Slee 
AND 
GASES erie sic lt 


Rapid ! Complete in Black Leather Case with Manual Accurate! 





The only sliderule that computes the flow of any liquid or gas through pipes. Handles 


water, steam, superheated steam, high and low pressure air and gas, and viscous liquids co eh THOMAS 
through pipes, and water through orifices. Only one slide to operate, fast operating, ass SnOADWAY 
gives discharge, friction loss of head, diameter of pipe, etc., quickly and in units familiar equnua ws. 





to the industry. An unusually complete manual of instructions accompanies each rule, 
fully works out every type of problem likely to be encountered, gives 42 examples, and 
much informative data, illustrated. Used and recommended by Crane Co. Engineers. 

Durably made of heavy white celluloid, complete with reminder instructions printed PRICE, $2.50 
on back, leather case and instruction manual. 


GILLETTE PUBLISHING COMPANY, 
400 West Madison Street, 
Chicago, Illinois. 
Please send on approval one Thomas Universal Hydraulic Sliderule and Instruction Manual. At the end of five days I will 
either forward my check for $2.50 or return them to you. 
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THE DEVELOPMENT 
OF 1933 


BLACKALUM is a compounded filter alum 
scientifically prepared to aid coagulation and 
stabilize sludge—producing the effects of pow- 
dered carbon in coagulation processes. To dem- 
onstrate the advantages of Blackalum a short 
period of trial use in the plant is convincing. 
BLACKALUM is offered as an improved coag- 
ulant, not as a taste and odor control material. 
For the latter purpose additional carbon is re- 
quired. 

BLACKALUM was developed by Water Works 





A NEW KIND OF 
FILTER ALUM 


Pending 


STABILIZES SLUDGE—AIDS COAGULATION 


men, using powdered carbon for controlling 
tastes and odors. It checks putrefaction of 
sludge, “sweetens” filters, improves coagulation 
efficiencies—and frequently saves coagulant. « 
Laboratory demonstrations are only partially 
convincing—a plant scale test is wholly so. 
Therefore, orders for small trial shipments are 
invited. Each pound of BLACKALUM contains 
more than nine hundred billion particles of 
NUCHAR to serve as nuclei and be dispersed 
through the floc. 


Requests for samples and inquiries for details are invited. 


ACTIVATED ALUM CORPORATION, 420 Lexington Ave., N. Y. C. 








USE 
MINERALEAD 


For Jointing Bell and Spigot 
Water Mains 


Easy handling, ingot form—Impervious to moisture—Absolute uniform- 
ity—Easy melting—Rapid pouring—No caulking—Less initial leakage 
—Bell holes unnecessary—A saving in cost of material and labor. 
Write for Catalog 
THE ATLAS MINERAL PRODUCTS COMPANY 


of Pennsylvania 


Established 1892 
G-K Sewer Joint Compound 


MERTZTOWN PENNSYLVANIA 





WATER TREATING 
AND STORAGE 


evated tower tanks 
Special fabricatron of steel and alloy 
1 


and tanks on concrete 


Reliable consulting and designing er 
ve ing service. Write tor bullétns. 


GRAVER TANK & MEG. 


l Sales Office 
332 South Michigan Avenue 








bee 


LOCAL WORK for MORE LOCAL WORKERS 
[LOCAL labor is not only used for the laying but also for the 

manufacturing of Lock Joint Pressure Pipe, thus greatly re- 
lieving the local unemployment problem. 

Lock Joint Pipe Co. Est. 1905. Ampere, N. J. 


LOUK JOINT 
REINFORCED CONCRETE PIPE 


ee) A 2 ee 0 28 














ROBERTS 
FILTER MANUFACTURING CO. 
607 Columbia Ave., Darby, Penna. 
Manufacturers of Pressure and Gravity Type 


Water Filters and Specialties for Water Puri- 
fication and Sewage Treatment Plants. 


We contract for complete installation of me- 
chanical and hydraulic equipment in all forms 
of Water Filtration Plants, Sewage Disposal 
Plants and Pumping Stations. 


Write us concerning your Sanitary Problems. 
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es —— Submit Projects for Contract Prices 





Aerial Mapping Since 1922 


ABRAMS AERIAL SURVEY CORP. 


Centracter to Federal, State, Ceunty and Munici 
Large Corporations—Private and Indust 
WE HAVE MAPPED FROM THE AIR 61 MUNICIPALITIES 

AN ENGINEERING SERVICE CONTOURED 
Highways, Transmission Lines, Pipe Lines, City Zoning and Tax Maps, Timber Cruises. 


Send fer eur Folder—*Ihe Third Dimension in Aerial Photegraphy” 


Gevernment Depts., 
Interests 


AERIAL SURVEY MAPS 


Lansing, Michigan 





Alvord, Burdick & 
Howson 


Engineers i 

John W. Alvord, ne 

Burdick Louls R. Howson, 
Donald Mia Maxwell. 

Water Works, Water Purifi- 

cation, lief, Sewer- 

~ ~ ay Power Gen- 

ceation. 

Civic Opera Building, Chi- 
cago. 





Black & Veatch 
Consulting Engineers 
Sewerage, Sewage 
Water Supply, pam | Dian 
cation, Lighting 
Power Plants, * vainntene 


Special Investigations, Re- 
ports and Laboratory. 
B. B. Black. N. T. Veatch, 


Jr. 
Mutual Bidg., 
Kansas City, Mo. 





Burns & McDonnell 
Engineering Co. 
McDonnell-Smith-Baldwin- 
Lambert 


Consulting Engineers 
Waterworks Bewe 


Tienes Bia, 

Fg a A Pacific Bldg., 
n 

Dixie ee Bldg., 

Cincinnati, Ohio. 


Mo., 107 W. 





The J. N. Chester Bngrs. 


J. N. Chester 
J. F. La Boon 
D. B. Davis 
J. T. Campbell 
5. B. Bankson 


ulting Hydraulic, Sani- 
a ont Valuation En 


neers. 
Clark Bldg., Pittsburgh, Pa. 





Chicago Testing Labora- 
tory, Inc. 
and affiliated 
Otfeage Paving Laboratory, 


Consulting and Inepecting 
Engineers 


Experts in 
636 Lake Shore Drive, 
Chicago. 





H. Burdett Cleveland 


Consulting Sanitary Engineer 


Water Supply and Purifica- 
tion, Sewerage and Sewage 
Disposal, Refuse Disposal, 
range = ey 
Wastes, sign, 

Commattation =m. — 
Evaluation of Works, Super- 

vision of Construction. 


90 Wall 8t., 
New York City. 





H. O. Chute 


Chemical Engincer 


Stream Pollution and Trade 
Waste Probiems Handled from 
the Standpoint of Recovery of 


Products. Specialist in Mult 
iple Effect Evaporation. 

60 Bast 4ist Street, 

New York City. 





A. W. Dow 
Ohemical Enginces 
Consulting Paving Enginecer 
A. W. Dow, Ph. B., Mem 
Am. Inst. Ch. 
yo * Bitumens 
ing 


801 Second Avenue, 
New York City, 


Fuller & McClintock 


blic 
170 Broadway, New York. 





Nicholas S. Hill, Jr. 


Consulting Engineer 


Water Supply, Sewage Dis- 
posal, Hydraulic Develop- 
ments, Reports, Invest 

tions, Valuations, Rates, 

sign, Construction, Opera- 
tion, Management, Chemica! 
and Biological Laboratories 


113 Hast 19th St., New York 





A. Elliott Kimberly 


Consulting Sanitary Engineer 
Water Supply, Water Puri- 
fication, ater ——— 
Sewerage, Sewage Dis 
Sewage Treatment, — 
Treatment, Goes in 
Milk and in Canning Waste 
Treatment. 


568 East Broad 8t., Colum- 
bus, Ohio. 





Paving, 
Hydraulic Cement, Hngineer_ 
Materials. 





Fowler, Charles Evan 
Goneuiiing Ame ©. me Engineer 


Bhar ND ARTISTIC 
UCTURES. 


FINANCING FOR GOOD 
& West ¢8rd 8t., New York. 


Morris Knowles, Inc. 


Engineers 

Water Supply and Purifica- 
tom, Bowernge and Sewage 
Disposal, uations, Labo- 
ratory, City Planning. 
Pittsburgh, Pa. 








Metcalf & Eddy 


Engineere 

Water, Se Drainage, 
Refuse and Industrial Wastes 
Problems, Laboratory, Valu- 
ations, 

Statler Bldg., Boston. 





Malcolm Pirnie 
Engineer 


Malcolm Pirnie, 
Charles F. Ruff. 


Water Supply, Treatment, 
Sewerage Reports, Plans, 
Estimates. 

Supervision and Operation 
Valuation and Rates. 


a5 W. 48rd at, N 
N. ¥. ow Yost, 





Potter, Alexander, C. EB, 


Hydraulic Engineer and 
Sanitary Expert 

Sewerage and Sewage Dis- 

a. — Supply and 


50 nak “a. New York. 








Sheppard T. Powell 


Chemical Engineer 
Treatment ot Water for In- 
dustrial Use 

Trade Waste Investigations 
and Correction 

Technical Expert in Litiga- 


tions 
380} N. Charles 8t., 
Baltimore, Maryland. 





Astrid S. Rosing, Inc. 
Sewer Pipe. 
Drain Tile. 
Steam and Hlectric Conduits. 
Building Tile. 
» ok. 
2417 Orchard 8t., 
Chicago, Til. 





P. H. Taylor Audit Co. 


Municipal Accountants and 
Auditors 


Systems. 

Budget Preparation. 
Investigations. 

tg » ee Ave., Buffalo, 





P. S. Wilson 


Gonswitent in Sanitary and 
ter Works Management. 
Glen Ridge, 
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AWAKE 
again in the 
Newly Modernized 


AUDITORIUM 
HOTEL 


The luxury, the comfort, and the elegance 
that our fathers loved are yours today in 
the famous Auditorium Hotel. 


Here, in these halls and in these rooms 
where the great of a quarter century have 
trod, you can enjoy the distinction of yes- 
terday and the modernity of tomorrow. 








Unrivalled in location, facing the blue of 
Lake Michigan, rich in traditions, and eager to 
serve, the Auditorium offers large, luxurious 
rooms from $15° single without bath and rooms 
with bath from $39° single. Double from #59° 


Write for illustrated colored folder 
ARTHUR J. NEWMAN, Manager 





CHICAGO 
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OLD TRADITIONS 


Do you mention WATER WORKS AND SEWERAGE? 














Use PFT Equipment for Sewage, 
Water and Industrial Waste 
Treatment 


Write tor Latest Bulletins 


PACIFIC FLUSH TANK COMPANY 


Designers & Manufacturers @, of Sewerage and Sewage 


4241 Treatment Equipment 
RAVENS WOOD AVE. AEE 
CHICAGO, ILL. SINCE 1893 


136 
LIBERTY STREET 
NEW YORK,NY. 





Use LAMOTTE EQUIPMENT /or 
PH Control—Residual Chlorine Control 


Boiler Feed Water Control 


LAMOTTE CHEMICAL PRODUCTS CO. 
442 Light Street, Baltimore, Md. 








ONLY GLASS STANDARDS 
are always ACCURATE 


Noted authorities and all leading firms of 
the water supply field are using the Hellige 


pH 


AND 


CHLORINE non-fading, and, therefore, permanently reli- 
able, glass standards and handy Hellige 
Comparators as they offer exclusive features 


CONTROL 
and unequalled advantages. More than 500,- 
000 standards now in use. Approved and 
highly recommended. One apparatus for 
chlorine, pH control, and many other popular 
tests. Complete $22.50 and up. 










Write today for detailed information. 


HELLIGE. Inc. 


179 EAST 87» STREET, NEW YORK,N.Y. U.S.A. 














Chlorine and Ammonia 


Control Apparatus 


The Filclor Company 
59th Street & Woodland Avenue, Philadelphia, Pa. 








INSURE DEPENDABLE 
CONTROL BY USING 


M°*NULTY 


TOGGLE - JOINT AUTOMATIC 


SEWER REGULATORS 


Embodying extra heavy and 
rugged construction, McNulty Reg- 
ulators give unfailing service. They 
are continuously automatic and in- 
sure dependable control of any 
predetermined flow in cubic feet 
per second. Because they are of the Flap Gate type there 
is no chance of clogging or jamming. 

Let our sewerage engineers cooperate with you in solv- 
ing your problems. Write us today. 


THE McNULTY ENGINEERING COMPANY 
200 Old Colony Ave. So. Boston, Mass. 

















TYPE “Cc” 











Please do. 
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SANITARY ENGINEER DESIGNER—Ex- 
perienced on sewerage systems, sewage 
disposal plants and water works. Capa- 
ble on hydraulic computations, structural 
design and municipal project_layouts. 
Associate Member A. S. C. E. Will con- 
sider any location, either temporary cr 
permanent. Address T. H. N., Oo W. 
Madison St., Chicago, IIl. 














POSITIONS WANTED 
This department has been started 
as a service to those in the Water 
Works and Sewerage Fields. We 
hope they will make use of it. The 
notices are inserted without charge. 





CIVIL ENGINEER—B. S. in Civil En- 
gineering with option in Sanitary En- 
gineering. Age 22, excellent health, and 
single. Best of references. Location and 
exact nature of work immaterial. Avail- 
able now. Address J. F. T., care Water 
Works and Sewerage, 400 West Madison 
St., Chicago, II. 





WATERWORKS SUPERINTENDENT or 
etc.—Fourteen years’ experience with out- 
standing filter company. Operation, 
maintenance, erection. Completed many 
installations throughout U. S. A. Familiar 
with all types water purification plants 
and the various equipment. Desire posi- 
tion with municipality, contractor or 
manufacturer. Expert in large piping in- 
stallations, handler of labor, supervision. 
Age 35. Married. Available immediately. 
Best of references. Address R. C. S., % 
Water Works and Sewerage. 400 W. 
Madison St., Chicago. 











SUPERINTENDENT OF _ FILTRATION, 


Chemist and Operator. In small or me- 
dium sized plant. Industrious young man 
technically educated, with ten years’ ex- 
perience in water purification plants, last 
seven as superintendent of filtration and 
chemist. Capable of handling, maintain- 
ing and installing all types of electrical 
and mechanical machinery. Has own 
fine mechanical and electrical tools and 
instruments. Also some laboratory equip— 
ment. Address J. Z. C., % Water Works 
and Sewerage, 400 W. Madison St., Chi- 
cago. 




















CIVIL ENGINEER—26, married, B. S. and 


M. S. degrees, desires work of any nature 
qualified for. Had a one year training 
course with a large steel company, one 
year as engineering instructor, a year 
drafting and in survey parties, and one 
year’s experience as_ sales engineer. 
Salary and location no object. Address 
R. H. Y., % Water Works and Sewerage, 
400 W. Madison St., Chicago, Ill. 





SANITARY ENGINEER—Young man, age 


25, 3 months’ experience as Topographic 
Draftsman. Graduate of Catholic Uni- 
versity, Washington, D. C. B. S. in 
Civil Engineering. Desires position with 
Sanitary Engineer, Waterworks or Sew- 
age Disposal Plant. Salary and location 
secondary. Available any time. Address 
Cc. F. D., care of Water Works and Sew- 
erage, 420 Lexington Avenue, N. 





CHEMIST with seven years’ laboratory ex- 


perience, last two years in sewage treat-— 
ment works, desires position as chemist 
in sewage works laboratory or as man- 
ager of small sewage treatment plant. A 
position where the quality of work, not 
political pull, is considered the criterion 
of success is desired. Address L. P. R., 
Water Works and Sewerage, 400 W. Madi- 
son St., Chicago. 


SUPERINTENDENT—Pourification and fil- 
traticn, age 38; can combine operating 
and laboratory as chemist-operator, com- 
plete charge if necessary. Experience em- 
braces construction, operation and main- 
tenance of softening and filtration plants, 
13 years with internationally known water 
purification concern. At present employed 
municipal plant serving three towns. Lo- 
cation immaterial, local or foreign. No 
position wanted that is _ influenced by 
political affiliation. Address W. M., % 
Water Works and Sewerage, 400 W. Madi- 
son St., Chicago, II. 





MECHANICAL ENGINEER—Age 26, mar- 
ried. Degree M. E., Syracuse University. 
Six years’ experience drafting, computa- 
tion, development. Will accept engineer- 
ing position in any locality. References 
gladly furnished upon request. Address 
H. S. K., % Water Works and Sewerage, 
420 Lexington Avenue, N. Y. C. 





SANITARY ENGINEER—tTwenty years 
experience in water purification; past 
seven and one-half years with State De- 
partment of Health in charge of water 
works supervision. Good experience in 
swimming pool sanitation. Available im- 
mediately. Location immaterial. Address 
A. C., % Water Works and Sewerage, 420 
Lexington Ave., New York City. 





CHEMICAL ENGINEER—B. S., University 
of Denver, Denver, Colorado. Age 25; 
married; excellent health. Experienced 
in inorganic analysis. Best references. 
Location and nature of work immaterial. 
Available immediately. Address M. G. 
% Water Works and Sewerage, 400 W- 
Madison St., Chicago, III. 
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in every sewage process 


eA veteran sanitary engineering staff, averag- 


ing 10 years in Dorr service 


e An installed capacity of several billion gal- 


lons per day 


it is more than a coincidence that fif- 
teen years of pioneering has resulted 
in a complete, proved line of Dorr 
equipment, adapted to every step, 
every process. 


lt is more than just a coincidence, 
that a skilled engineering staff, built 
up and trained to service each ma- 
chine from start to finish, averages 
ten years in our employ. 


More than a coincidence, too, that 
the lowest cost activated sludge 
plant and the lowest cost separate 
digestion plant in the United States 
are both completely Dorr equipped. 


And it could hardly have been a 
mere coincidence that Dorr machines 


CoINCIDENCE 


@ A mechanically operated unit for every step 








THE DORR DIGESTER 











and methods are daily entrusted with the treatment 


of several billion gallons of sewage, water and trade 
wastes in hundreds of plants in 14 natians of the world. 





To the designers and builders of today’s modern 
plants, this Knowledge and Experience is freely Ba 
available. It adds neither to the shipping weight 
nor appears on the invoice, yet it is the best 
possible assurance of long and reliable service. wevoour part 








DORRCO AERATORS 































THE DORR COMPANY, INC. 


ENGINEERS 


TORONTO CHICAGO 


247 PARK AVENUE, NEW YORK 
LOS ANGELES 


DENVER 






































Affiliated with OLIVER UNITED FILTERS INC. Engineers 


Dorr technical services and equipment are available from the following companies: 


HOLLAND: Don-Oliver N. V. The Hague 
FRANCE: Soc. Dorr-Oliver, Paris 


ee 


ENGLAND: Dort-Oliver Company Ltd., London 
AUSTRALIA: Crossle & Duff Pty. Ltd., Melbourne 


SOUTH AFRICA: Edward L. Bateman Pty. Ltd., Johannesburg 


GERMANY : Dorr-Oliver Gesellschaft, m. b. H. Berlin 


JAPAN: Andrews & George Co. Inc., Tokyo 


















"30% or” 


Says UNCLE SAM 


An up-to-date water works, a sewerage system, a 
pump ora chlorinator for 30% less than cost is 
what the National Industrial Recovery Act offers 
you on approved Public Works programs. 








Faced with the probability of rapidly rising con- 
struction costs you cannot afford to delay those 
needed improvements and extensions any longer. 
Make your application for N. R. A. funds now. 
Your local Section of the American Water Works 
Association will gladly help you if you wish—or “The Only Sofe Water 
W&T representatives have all the ‘dope’ and they, irk Sentient Warn” 


WALLACE & TIERNAN CO. | 


INCORPORATED 
Manufacturers of Chlorine and Ammonia Control Apparatus 
NEWARK, NEW JERSEY Branches in Principal Cities | 


Main Factory: Belleville, N. J. 





